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Executive Summary

Geospatial data and capabilities are integral to virtually all federal, state, local, and tribal government activities.  Yet, many organizations cannot answer basic questions such as: 

· How do geospatial data and technologies enhance the business processes that are essential for fulfilling agency missions?  

· How do organizations identify and describe the geospatial data, capabilities, and needs within their enterprise architecture?  

· How are these capabilities and needs more easily reflected and planned for within an organization’s Information Technology infrastructure?  

A Geospatial Profile in the Federal Enterprise Architecture provides agency personnel with approaches to gather answers to these questions and establish a framework to more effectively manage geospatial data and services.  Additionally, the Profile can improve information exchange based on location, across and outside of federal government to address issues and identify solutions. .

Although linked to key elements of the FEA, the scope and relevance of the Geospatial Profile is applicable to any organization interested in developing a consistent geospatial capability. Recognizing the multi-jurisdictional and pervasive nature of geospatial capabilities, this Profile promotes broad use of common geospatial information and services among partners at all levels of government. 

The Geospatial Profile has been organized to first introduce basic geospatial principles, provide context and scope, and identify the intended audience.  Chapters 3-7 provide in-depth guidance on geospatial considerations in each of the FEA reference models (Performance, Business, Data, Service, and Technical).  

The FEA consists of a set of interrelated “reference models” designed to facilitate cross-agency analysis and identification of duplicative investments, gaps and opportunities for collaboration. Collectively, the reference models comprise a framework for describing important elements of the FEA in a common and consistent way. Through the use of this common framework and vocabulary, IT portfolios can be better managed and leveraged across the federal government.  This Geospatial Profile brings a geospatial perspective to each of the five FEA reference models. 

The Performance Reference Model (PRM) focuses on setting targets for action and measuring the degree of transformation achieved. The PRM is of particular use to the development of fledgling geospatial programs across government because it provides a structure for analyzing inputs and outcomes. .  Unlike the other FEA- profiled functions (records management and security), which are derived from demands of other activities, geospatial programs are mostly elective and opportunity-driven. The Geospatial PRM provides a tool for focusing scarce geospatial resources more effectively, and for communicating to those external to federal government, the benefits of geospatial programs. . 

The Business Reference Model (BRM) provides a process and methodology for agencies to identify and describe their business activities. Place or location-based analysis are  often not considered when modeling business processes, because enterprise architects and program managers do not recognize the importance of spatial interactions in addressing issues. The coupling of geospatial data, services and technology with conventional data and technologies offers significant improvements in decision making within business operations. The Geospatial BRM section provides program managers and enterprise architects with approaches to incorporate geospatial data, services and technology into business processes.

The Data Reference Model (DRM) provides a geospatial view of the elements of the FEA DRM and the mechanisms used by the geospatial community to implement the FEA DRM in practice.  The DRM addresses categorization, exchange, and description of data. The Geospatial DRM addresses the components, interfaces and processes for implementing and managing an integrated, cohesive geospatial data policy. These components include data documentation, development and adoption of data sharing standards and protocols, and conceptual and logical design and modeling of the geospatial aspects of business data.  This section provides guidance to enterprise architecture authors regarding how to describe geospatial data and metadata, as well as explanations of how existing geospatial investments align with the FEA DRM.

The Service Component Reference Model (SRM) offers a baseline for categorizing and aligning federal business applications into common, reusable Service Components, which are categorized into appropriate service domains and service types.   In line with this goal, the Geospatial SRM builds on and extends the FEA SRM by defining, classifying, categorizing and recommending common, reusable geospatial “building blocks” – Geospatial Service Components – for reuse in government computing environments.  The section provides guidance to agencies on Geospatial SRM implementation and use; alignment with and leverage of existing federal guidance; FEA PMO and Federal CIO Council recommendations; and harmonization with other significant Federal interoperability and resource sharing initiatives, such as the National Information Exchange Model.

The Technical Reference Model (TRM) provides a view of technical services, protocols, and interfaces that primarily address implementation and service component. The Geospatial TRM provides  the guidance necessary to help ensure that proposed IT solutions which have or desire geospatial components are in compliance with industry standards, and therefore likely to integrate efficiently into a multi-agency information sharing and processing environment. Specifically, the Geospatial TRM describes elements of proposed solutions using a standard vocabulary and categorization scheme. This allows for comparison of elements, facilitating the identification of overlaps and gaps, and opportunities for sharing technical solutions and standards.

Conclusion

The Executive Office of the President will use the geospatial profile of the FEA to ensure that all organizations will architect, invest, and implement geospatial capabilities in a coordinated way that works for the Federal government, as well as other data sharing partners.  Many organizations are looking for help in guiding their information technologists through the world of geospatial tools and capabilities.  The Geospatial Profile will provide a much needed blueprint for them to follow in helping them invest and build together, ensuring data sharing and interoperability.
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Future Work

The following is a partial listing of the suggested future work required to improve the Geospatial Profile.

1. Chapter 5: Refine the DRM chapter to reflect the content of DRM 2.0. This is targeted for a version in the post-1.0 time frame. (DRM team/Editor)

2. Chapter 7: Provide technologies as noted at the beginning of the Geospatial TRM into the TRM.  Recommend starting with the Technologies listed in the Geospatial Business Language (Error! Reference source not found.). This is targeted for a version in the post-1.0 time frame. (TRM team/Editor).

3. Develop Chapter 8:  Organizational Maturity:  At any given time, organizations will be in different phases of integrating geospatial data, service, and technologies into their business and mainstream IT operations. The degree to which this incorporation has occurred can be measured through an integration maturity model.  This chapter will contain an initial draft of a Geospatial Integration Maturity Model (GIMM).

4. Develop Chapter 9:  Summary of Recommendations for Use of the Geospatial Profile (or Using the Geospatial Profile to Improve Geospatial Activities within the FEA)

5. Evaluate the Enterprise Architecture Assessment Framework (EAAF) version 2.0 in the context of geospatial capabilities and in relation to the proposed assessment of maturity described in bullet 3, above.

1.0 Introduction 
Many of the services provided by government agencies can be tied to a location on the earth.   Providing, tracking, and improving the delivery of these services require that information about locations be collected and managed.  Location information is commonly referred to as “geospatial data or information.”  Given that multiple agencies, as well as private sector entities, provide a variety of services over the same geographic areas and/or provide geospatial information and services in support of business, there are efficiencies to be realized through collaboration. 

1.1 Overview

A summary statement of the purpose of the profile. 

The core concept is promoting the “geo-enabling” of business processes. A geo-enabled process is one that generates, uses, or displays digital geospatial information. Geo-enabling a process usually involves translating existing geospatial information to digital form so that it can be manipulated, exchanged, and reused by digital tools to improve business performance.

Geospatial capabilities are cross-cutting: they are not silo’d and can be shared across mission and support functions.

Core themes: (1) Geospatial information in some form is found in almost all business processes, thus opening the door to the creative application of geospatial technologies. (2) Geospatial architectures deliver geospatial capabilities in the form of people/training, services, data, and technologies to help managers geo-enable their processes cost-effectively. (3) Geospatial architectures should be interoperable across government and jurisdictions, both horizontally and vertically (states, local governments).

The intent of this Geospatial Profile is to provide means to examine roles that location and geospatial resources play in agency business activities and to consider collaborative approaches for creating, using, and managing geospatial resources
. 

This Profile has been developed by the Federal Enterprise Architecture (FEA) Program Management Office (PMO), the Federal Chief Information Officers Council’s Architecture and Infrastructure Committee (AIC), the Federal Geographic Data Committee (FGDC) as a component of the Federal Enterprise Architecture (FEA).  The FEA is the overarching architectural guide for the federal government in consideration of information technology (IT) investment strategies.  FEA Profiles are frameworks about a particular subject area that crosses many subject areas or programs within agencies.  The Geospatial Profile joins the Security and Privacy
 and Records Management
 Profiles in providing cross-government guidance intended to promote common, consistent enterprise architecture practices that improve business performance.

1.2 Context

Summary of OMB’s interest in geospatial architecture: A-16, geospatial initiatives across government (NSDI, FGDC, GOS), GeoLoB. Discuss growing need and desire to manage geospatial capabilities at the corporate or enterprise level. The new Geospatial LoB will pressure agencies to develop more organized and systematic geospatial architectures. Include historical basis that far predates LoB activities.

Opportunities for Use of Geospatial Information 

Business operations based on the use of location, as well as collaborations in effective use of geospatial information can provide many benefits to government and private sector organizations.  Many geospatial activities and resources already exist to create a favorable environment for use of this Geospatial Profile.  The Profile can build on, enhance, and support the following:

· Use of geographically referenced, or geospatial information, providing a means for organizations to collaborate with other government agencies or organizations particularly in times of emergencies or where rapid decisions are needed for business purposes

· Common  semantics and functional capabilities as components of shared geospatial partnerships, contributing to inter-agency and inter-governmental interoperability

· Spatial data infrastructure services and networks already exist in the Web environment that describe the availability of geospatial data and services and can facilitate development and use of geospatial information and functionality within organizations. 

· Geospatial information resources have been created by many organizations, which have also documented these resources with standard documentation tools (metadata), making these resources potentially accessible and usable to many others. 

· Many coordination mechanisms and examples of partnerships for shared data acquisition already exist within the geospatial community that can serve as models for those new to the use of geospatial resources. 

FEA Overview

The FEA is a business and performance-based framework for government-wide improvement under collaborative development by federal agencies, the Federal Chief Information Officers (CIO) Council, and the Office of Management and Budget (OMB).  The FEA includes a collection of inter-related reference models: the Business Reference Model (BRM), Data Reference Model (DRM), Service Component Reference Model (SRM), Technical Reference Model (TRM), and Performance Reference Model (PRM).  These are summarized below and discussed in detail in several chapters following.  

· The Business Reference Model (BRM) provides a means to describe the business operations of the federal government independent of the agencies that conduct the business.  

· The Data Reference Model (DRM) addresses the goals of improving effectiveness of IT investments and sharing data by promoting characterization, exchange, and documentation of data across agencies. The DRM exists only as a framework, whereas the other models consist of components. 

· The Service Component Reference Model (SRM) categorizes components (self contained process, service, or IT capability with pre-determined functionality that may be exposed through a business or technology interface) with respect to how they support business and/or performance objectives. 

· The Technical Reference Model (TRM) identifies the technology components that collectively support the adoption and implementation of technical architectures, and provides the foundation to advance the re-use of technology and component services across the Federal Government through standardization. 

· The Performance Reference Model (PRM) helps agencies measure the performance of major IT investments and their contribution to agency performance.  

Federal agencies use FEA reference models to set strategic goals and plan and develop annual budgets that describe to OMB how investments “align” to the business, performance, service component, and technical reference models.  Agencies describe their IT investments in terms of the business operations supported, functional capabilities delivered, technologies used to build or deliver the capabilities, and performance results.  The FEA provides a common language to describe the relationship among these areas to reduce redundancy, facilitate information sharing, focus on citizens and customers, and maximize IT investments to achieve agency missions.   More information on the FEA is available at http://www.whitehouse.gov/omb/egov/a-1-fea.html
Policy Context

The federal government has addressed the needs to effectively create, use, and coordinate geospatial activities for at least 50 years.  OMB Circulars, Presidential Executive Orders, and other strategic initiatives have provided guidance specific to geospatial data and generally to the management of information resources.  This guidance has contributed to the significant coordination and broad availability in geospatial resources that already exist.  This Geospatial Profile builds on and supports these policies.  The most relevant ones are described briefly below.  

· OMB Circular A-16 was originally issued in 1953, revised in 1967, and revised again in 1990. The purpose of the 1953 Circular was "to insure (sic) that surveying and mapping activities may be directed toward meeting the needs of federal and state agencies and the general public, and will be performed expeditiously, without duplication of effort."   Today, Circular A-16 describes the management and reporting requirements in the acquisition, maintenance, distribution, use, and preservation of geospatial data, including specifically the development of various common themes of data and metadata for all geospatial data.  Additionally, the Circular establishes a coordinated approach to electronically develop the National Spatial Data Infrastructure or NSDI.
  

· Presidential Executive Order 12906 issued in April 1994 identified a number of responsibilities for federal agencies in the development and management of geospatial data, including use of metadata and development of the NSDI, including a clearinghouse.

· OMB Circular A-119: Federal agencies are to develop their geospatial data and technologies in compliance with international voluntary consensus standards, as defined by OMB Circular A-119
.

· OMB Circular A-130:  Federal agencies are to manage their geospatial resources through established policies for the management of Federal information resources.

· Geospatial information was also addressed in the E-Government Act of 2002.  The purpose of Section 216
 (Common Protocols for Geographic Information Systems) is to reduce redundant data collection and information; and promote collaboration and use of standards for government geographic information
.  Section 216 assigns responsibilities for common protocols for ensuring the compatibility, accessibility, and interoperability of geographic information.  

· The OMB FEA Program Management Office’s (PMO) 2005 - 2006 Federal Enterprise Architecture Action Plan
 (March 2005) includes a strategic initiative, Create a Geospatial Profile, which is described as follows:  “The FEA PMO is supporting geospatial efforts through its FEA reference models and contribution towards establishing a Geospatial Profile. The FEA models will help define information in terms of a common service component that will assist in leveraging geospatial services across Federal, State, local and tribal agencies...The purpose of this profile is to provide a consistent framework that can be applied within and across agencies to identify the geospatial implications across lines of business. 

1.3 Vision

That geospatial information, tools, and techniques be integrated appropriately into business processes to improve existing processes, to do things that couldn’t be done before, and to reuse geospatial information and services across all levels of government to lower costs, speed development, and provide interoperability. 

There was no vision explicitly stated in the version 1.1 text.
1.4 Objectives

Provide guidance to managers on how to take advantage of geospatial capabilities, whatever their degree of technical knowledge or familiarity with geospatial technology.

Provide guidance to architects on how to develop, represent, and evaluate geospatial architectures consistent with the requirements of the FEA and emerging OMB guidelines.

Provide a framework for improving the interoperability of geospatial architectures across all levels of government.

The FEA Geospatial Profile provides guidance to government agencies to identify and describe the role of geospatial data, services, and related capabilities in the conduct of agency business and in the design of enterprise architectures. The Geospatial Profile has the following specific objectives:

1. Use the FEA as a means to promote consideration of location as a component of agency business activities and processes (e.g., “geospatially-enable” business processes). 

2. Use the FEA as a means to support description and sharing of geospatial resources (e.g. data, models, services, business processes) across organizations.   

3. Build geospatial considerations into all aspects of agency enterprise architecture development.

4. Reinforce existing guidelines, standards, and policies established by OMB, FGDC, and ISO for development, management, and use of geospatial resources. 

5. Provide a means to measure performance in the use and management of geospatial resources.  

1.5 Intended Audience

Primarily business managers and enterprise architects.

Secondary audience is geospatial practitioners; forthcoming supplements to the Profile will provide more depth and detail for these technically-oriented audiences.

The Geospatial Profile is intended for several audiences including the following:

· Business owners and program managers who support activities where location matters. 

· Enterprise architects and those managing enterprise architecture programs.

· IT planners and implementers, including Chief Information Officers (CIO) and Geospatial Information Officers (GIO).

· Discipline practitioners, data stewards, portfolio managers, capital planners, solutions providers, and geospatial vendors and consultants.

1.6 Structure of Document

Describe the order of chapters and appendices.

· Background: provides those new to geospatial with an overview of technologies, related computer capabilities, and organizations that support geospatial capabilities.

· Geo-enabling Business Processes: a methodology for managers and architects for geo-enabling business processes.

· Improving Existing Geospatial Capabilities: a discussion, mainly for architects, of the business, data, applications, and technology layers of a geospatial architecture, including mappings to relevant FEA Reference Models.

· Measuring Performance: application of the FEA Performance Reference Model to geo-enabled processes and solutions; a draft maturity model for evaluating the performance of an agency’s emerging geospatial architecture.

The 1.1 text is no longer applicable and is left behind.
2.0 Background

This Chapter addresses the “why a Geospatial Profile” question and provides a brief summary of geospatial advances over recent decades that have made this topic a high priority for government. 

Most people understand the meaning and importance of location because they drive, plot routes on the Internet, buy and sell homes, and watch ambulances respond to emergencies. What they have little understanding of is how geospatial information is collected, organized, and managed in databases to support the services they use.
Geospatial Data Are Everywhere

Location is inherent in many endeavors.  People very often put information in a geospatial context - where they live, where they work, how far they commute, where they vacation, distance to relatives, or tracks of storms.  In addition, they think in terms of spatial boundaries, what is the population of the county or school district, what is the average home price in this neighborhood, what is the range of the wireless router.  Geospatial data come in many forms such as street addresses, highway names, latitude-longitude coordinates, and highway mile markers.  Geospatial data, when processed, often with other data, such as the name of an individual, a particular building, the name of a hurricane, or the victims of an automobile accident, become geospatial information
.  

Geospatial information is used in a variety of organizational settings.  Examples of information and use include:  property records, building addresses, routing vehicles, calculating species ranges, crime patterns, electronic health records, managing traffic congestion, utility networks, hazardous waste management, airspaces, watersheds, election results, satellite and airborne imagery.  The organizational settings include asset and personnel management, as well as management of environment, transportation, homeland security, defense and others.  A common use of geospatial information is in emergency planning and response, for example, a forecast of the progression of the track and intensity of a hurricane (Figure A)
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Figure A:  Depicts the Saturday August 27, 2005 predicted path and intensity of Hurricane Katrina over the Gulf Coast and inland States for the following 5 days.  The prediction identifies coastal Louisiana, Mississippi, Alabama and the very Western edge of Florida as under Hurricane Warning, Hurricane Watch, and Tropical Storm Warning conditions.  As the storm progresses Northward and bears East, its path moves through the States of Mississippi, Alabama, Tennessee, Kentucky and Indiana by 7PM Tuesday 30 August, 2005.

Geospatial information includes not only information that is obvious to most people as being geospatial in nature, such as elevations, satellite imagery, and location information acquired from a global positioning system (GPS), but also other types of information that many people may not think of as geospatial:

· Human resources systems capture the location of office buildings and rooms, and home addresses, for each employee

· Inventory and asset management systems generally identify the facility or room where a piece of equipment is stored or used

· Business performance reports often itemize results according to an organization’s regions or jurisdictions

In addition, in operational and support situations, a moving asset or phenomenon may be tracked according to its geographic location. Examples of a moving asset or reported or sensed entity or event include:  aircraft, trucks, a vessel suspected of carrying contraband, and individuals on a watch list.  Commercial companies such as FEDEX track every truck and package, but the Federal Emergency Management Agency (FEMA) cannot afford to do so because the cost is prohibitive without daily use of the system.  An integrated solution with other agencies could afford the government the ability to build such a system and this profile as a tool to be used in that process from the signing of interdepartmental agreements to the design and implementation of the working system. 

2.1 Recent Advances in Geospatial Technology

A brief summary of the technical developments that have transformed geospatial capabilities. This intro section would emphasize general gains in accessibility and cost. Technologies that were either completely unavailable, or highly costly and restricted to highly trained staff, are now available widely at reasonable cost or even no cost.

GIS and Image Processing COTS Applications

Applications for geospatial data processing, analysis, storage and presentation have made major advancements in recent years. Discuss how GIS works in terms of diagram that shows overlay of ortho-rectified data sets.

GPS and its demilitarization

Description of GPS technology and its demilitarization, including dropping the encoded error (known as Selective Availability). Include reference on differential GPS and its uses.

Remote Sensing

Digital data in multiple spectra, active and passive, from satellites and aircraft, provide a broad array of data sources Continuously increasing quantities of accessible and usable remotely sensed data offer opportunities that did not previously exist.

Geospatial Simulation Models

Many types of modeling applications are available (many at no cost) for different business purposes, including contaminant plume modeling, agricultural crop models, epidemiology, urban development.

2.2 Ability to Process, Exchange, and Store Geospatial Information

Short discussion of how advances in general computer technology support geospatial technologies and make them available at acceptable cost.

Ability to deal with high-volume information

The magnitude of geospatial digital file sizes was an obstacle until transmission speeds and capacity increased, processing speed increased, and storage became cheap.

Web Services

What web services are and why they are particularly applicable to geospatial architecture to support Service Oriented Architecture and the reuse of geospatial solutions. 

This section provides an overview of Geospatial Services.  Any information that has an associated location can be used in geospatial queries, analysis, intelligence, and visualization.  Combinations of data sources may be needed to provide an integrated view over time of events, tracked entities, and their locations.  Such data combinations support decision-making during operational planning, preparedness, prevention, response, and remediation.  Fire danger forecasting is just one example of the use of geospatial information along with geospatial queries, analysis, and visualization to support decision-making (see Figure 1).
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Figure 1: Fire forecast created using geospatial information and analysis
Figure 1 Depicts the prediction of Fire Danger Classes, identifying areas in Mid and Northern California, Southwestern California and Northwestern Arizona as areas most likely to have incidents of fires.  

Geospatial services are computer software applications that process data and information to address user requirements.  These services process many of the ‘where is’ questions discussed above.  Geospatial services cut across all lines of business in a multitude of applications.   Systems that process geospatial information have tremendous potential to integrate information from seemingly disconnected activities and a variety of sources.  Geospatial services are processes that transform, manage, or present geospatial information to users.  Examples of geospatial services that may be used by many business applications include:

· Providing a display of agency information on a map background for visualizing a situation or event along with relevant geographic features and positions of entities of interest

· Determining the geographic coordinates corresponding to an address

· Identifying routes and creating directions for navigating from one location to another

· Performing a query to retrieve geospatial information based on geographic regions and/or political boundaries

· Converting geographic data from coordinate system to another

Geospatial services may be made accessible to users through a web browser, web-based applications, or through desktop client applications.

2.3 Organizations that Support Geospatial Services and Technologies

FGDC (NSDI and GOS)
Discussion of the role of FGDC in promoting the coordinated development, use, sharing, and dissemination of geospatial data on a national basis through NSDI. Discuss NSDI components: the portal, metadata initiatives, framework, standards, GEOdata, and partnerships.

Discussion of the Geospatial One-Stop E-Gov project to provide a one-stop portal for geospatial information for public use.

This Geospatial Profile provides an approach to take advantage of the Federal Enterprise Architecture as the government builds out its portion of the National Spatial Data Infrastructure (NSDI).  The NSDI is defined as the technology, policies, standards, human resources, and related activities necessary to acquire, process, distribute, use, maintain, and preserve geospatial data. 

The NSDI enables geospatial data from many sources (including federal, state, local, and tribal governments, academia, and the private sector) to be used together to enhance understanding of the physical and cultural world. The NSDI recognizes several key public values:

· Privacy and security of citizens' personal data and accuracy of statistical information on people, both in raw form and in derived information products.

· Access for all citizens to spatial data, information, and interpretive products, in accordance with OMB Circular A-130
.

· Protection of proprietary interests related to licensed information and data.

· Interoperability of federal information systems to enable the drawing of resources from multiple federal agencies and their partners.

The NSDI supports and advances the building of a Global Spatial Data Infrastructure, consistent with national security, national defense, national intelligence, and international trade requirements.  International compatibility is an important aspect of the NSDI.  The NSDI includes the National Spatial Data Clearinghouse (Clearinghouse), an electronic service providing access to documented geospatial data and metadata from distributed data sources. In the terminology of ISO, the Clearinghouse is a register.  In fact, the Clearinghouse has been implemented as a set of distributed registry nodes, each of which is a register for some number of datasets under the control of the Clearinghouse node owner. Agencies are required to use FGDC data content standards, the FGDC Content Standard for Digital Geospatial Metadata
 (CSDGM), and to make metadata available online through a registered NSDI-compatible Clearinghouse node.

The President's E-Government Strategy
 also identifies Geospatial One-Stop (GOS) as a component of NSDI, one of the initiatives under GOS provides a single-point of access to map-related data enabling consolidation of redundant data.  It has become the user interface to the Clearinghouse and is serving as the register of datasets as defined above.  It also provides a registry for planned dataset acquisitions via its “marketplace” functionality, enabling users to coordinate and, potentially, share acquisition costs.  The GOS portal system has a registry/catalog that contains the metadata records for current datasets and planned data acquisitions.  The portal also provides “geospatial services”, such as access to web-based mapping and means to obtain the datasets that it registers, via “common geographic protocols” adopted by the FGDC.

The National Map is also a major federal part of NSDI.  It contains much of the “framework” and other key content described in OMB Circular A-16. Specifically, the following data are under development:

· High-resolution digital orthorectified
 imagery from aerial photographs or satellite imagery that will provide some of the feature information now symbolized on topographic maps. 

· High-resolution surface elevation (land) and bathymetry (ocean) data. . 

· Vector data for hydrography (rivers and water bodies), transportation (roads, railways, and waterways), structures, government unit boundaries, and publicly owned land boundaries. 

· Geographic names for physical and cultural features to support the U.S. Board on Geographic Names and other names such as for highways and streets. 

· Land cover data that classify the land surface into various categories (e.g., forest, residential, agriculture). .

Figure 2 depicts the key data and technology components in this distributed network of data sources and services. 

The “thin network” corresponds to the ability to discover, harvest, and publish metadata, and can be thought of as the Clearinghouse network.  Metadata describing the holdings at the data sources will have been either published to the Geospatial One-Stop registry or to a local registry node.  Local registry nodes can be harvested to populate another registry, such as the Geospatial One-Stop registry depicted in the figure.  Local registry nodes or the Geospatial One-Stop registry can also be searched via distributed search protocols to perform discovery on behalf of an application. Metadata publishing can occur into any of the registry nodes that allow this capability and, in this way, participants in the NSDI do not necessarily have to host a Clearinghouse node to participate as publishers of metadata.

The “thick network” corresponds to the ability to access data and services made available via “common geographic protocols”.  Once an application (or the Geospatial One-Stop portal) knows that a dataset and/or that a service exists, then the application can access the service and use it for its intended purpose.  Many services are possible and will be discussed later in this profile. 
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Figure 2: Key technology components of the National Spatial Data Infrastructure (NSDI)

In summary, the NSDI is intended to support the business of agencies and organizations in and out of the Federal Enterprise:

1. Providing access to geospatial data and services for all Federal lines of business and for state, local and tribal agencies, private businesses, students, teachers, researchers and ordinary individuals (via implementation of the Clearinghouse and Geospatial One-Stop in the NSDI)

2. Enabling the widest possible use of geospatial data and services ensuring that providers and users have knowledge of lineage and quality and means of ensuring appropriate security (via metadata publishing into the Clearinghouse and provisioning of data and services into the NSDI)

3. Facilitating the sharing of data and services through standards and specifications for interoperability (via the standards that FGDC creates or selects for use in the NSDI)

4. Providing a user-oriented delivery system which enables multiple means of delivery (via the implementation of the Clearinghouse and Geospatial One-Stop registries and the provisioning of data and services into the NSDI)

5. Ensuring that redundancy and waste are reduced to a minimum (via the sharing of data and services and the “marketplace” functionality of Geospatial One-Stop)

A 1990 report by the Mapping Science Committee of the National Academy of Sciences concluded that 

"…because the demand for geographic data and base data consistency is so vast, the most important function of the USGS/NMD [National Mapping Division] in the future might be not to produce maps or even digital data, but to act as the interdepartmental administrator of the national geographic data infrastructure. (NRC, 1990)"

Fifteen years later, this is indeed what is happening.  It is also worth noting that most data cataloged in the Geospatial One-Stop Portal will not be Federal data.  The most accurate and up-to-date data are data that are collected, maintained and used locally.  As the NSDI co-evolves with the information and communications infrastructure, Federal and non-Federal NSDI builders will find it easier to comply with data, metadata and service interface standards, leading to realization of the NSDI goals.  This profile will guide all of the government departments and agencies as they add their respective data and services to the NSDI.
Geospatial Standards Organizations – ISO TC 211, Open Geospatial Consortium (OGC), ANSI/INCITS

Discussion of SDOs role in promoting interoperability of geospatial and location-based services across government, industry and private sector.

3.0 Geo-Enabling Existing Business Processes

Goal of this chapter is to provide a general, high-level methodology for geo-enabling business processes of all types. Examples and sidebars will be selected to illustrate processes that are not obviously geospatial by nature, such as grants management, human resources management, or regulatory development. 

3.1 Identification of target business processes

What processes should be geo-enabled? Because geospatial managers find that it is difficult to get managers engaged in what they are doing, in the short term activities may therefore focus on:

“Discovery” opportunities: demonstration projects that illustrate the potential of geospatial capabilities, especially those suggested by entrepreneurial managers within programs. 

Over the longer term, however, OMB will be requiring agencies to proactively apply geospatial capabilities throughout their organization. This will require significant resources, so priorities may best be given to:

Business processes associated with CPIC Exhibit 300s and CPIC Lite investments with significant DME funding (>10%):  OMB requires the reengineering of business processes prior to developing supporting IT investments.

Priority business processes identified by an agency’s target architecture: these could be priorities set by an agency’s general EA or by the EA of a specific architecture segment (e.g., a bureau or program within an agency).

3.2 Business Process Analysis

A demonstration project might be selected because a manager has noted an obvious opportunity to apply geospatial capabilities. In the general case, however, it is not always obvious where the opportunities lie. The following methodology provides a simple and systematic way to “geo-analyze” a business process.

Business manager breaks the process down into its basic steps with the following information:

Goals and objectives of the process; existing performance measures and known problems with the process

Operational description of each step.

Supporting data, applications, services, technology, human capital, other fixed assets.

Architect, in conjunction with business managers, process staff, or using documentation, analyzes each step:

Ask which geospatial capabilities might be beneficial in doing something better or doing something new. Look at architectural “layers” in sequence: data (identify relevance of geo capabilities to this step), services (use of simulations, spatial statistics, or services such as those in Appendix F), technology (GIS, GPS, simulations, etc.), human capital (expertise, training), other fixed assets. 

Examine each step’s inputs/triggers, internal operations, and outputs. Geo capabilities may be applicable to any of these.

List all opportunities discovered for that step.

Create a plan that selects among the discovered opportunities to provide the mix of geospatial capabilities that provides the best return on investment for that process. 

Note any aspect of the plan that offers opportunities for reusing geospatial data or services across government or jurisdictions.

3.3 Expectations of Business Managers in Relation to Geospatial Architecture

Brief discussion on what business managers should expect in terms of “enterprise services” for geospatial capabilities; how business managers might talk to agency geo providers (e.g., how do a business manager and a GIO (mention existence of a SAOGI (Senior Agency Official for Geographic Information) in each Executive  agency) interact to identify what geo data/services are needed to support business needs; the role of the GIO in setting priorities that provide the greatest benefit within available resources).

4.0 Improving Existing Geospatial capabilities

This chapter is aimed primarily at architects to help define and improve the business, data, applications/services, and technology layers of a geospatial architecture. (Performance and maturity are discussed separately in Chapter 4.)

What is a “geospatial architecture” as defined within a general Enterprise Architecture? Basic definition: geospatial architecture includes the program resources and technical infrastructure (i.e., geospatial capabilities) necessary to support geo-enabled processes throughout an agency. Geospatial architecture does not include the business processes that are geo-enabled, just as a records management architecture does not include the processes that generate records. 

4.1 Geo Architecture Business Layer

Providing business benefit is the motivation for all geospatial architecture. Chapter 3 provided a high-level methodology for integrating all architectural layers in a business-centric manner. This section focuses on the use of FEA reference models for describing geospatial architectures, and on the roles of various federal and non-governmental organizations in supporting development of geospatial architectures. 

The value of place or location-based analysis is often overlooked when modeling business processes, because enterprise architects and program managers typically think of geospatial data only in the context of a map or a remotely sensed image created with GIS applications.  The coupling of geospatial data, services and technologies with conventional data, services and technologies can be one of the most significant enablers of improved decision making within business operations.  It increases performance of key mission requirements across all levels of governments.  This chapter is provided to help program managers and enterprise architects gain a better understanding of how they can incorporate geospatial data, services and technology into their business processes.

This chapter presents an overview of the FEA BRM and considers use of the model from a geospatial perspective.  The intent is to effectively identify the geospatial characteristics of an agency’s business activities and to better understand the geospatial data and services needed to support those activities.  The chapter also presents an approach for gathering and understanding data on the role that geospatial resources play in agency business.  The chapter concludes with an example related to the Wildfire use case.

Introduction to the FEA BRM and its Use within Agencies

Overview of the FEA BRM and its use within agencies. Discuss the business aspects of OMB Framework 2.0 and its applicability to geospatial architecture.

The Business Reference Model (BRM) of the Federal Enterprise Architecture is a function-driven framework for describing the business operations of the Federal Government.  It describes the lines of business (LOB) independent of the agencies that perform them and categorizes them into four business areas.  These are: Service for Citizens, Mode of Delivery, Support Delivery of Services, and Management of Government Resources (see Figure 5).  Appendix E lists all of the LOBs identified by FEA. 
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Figure 5: FEA BRM Overview

.Figure 5 Depicts the FEA BRM Overview in terms of:  Purpose of Government (Services for Citizens and Mode of Deliver), Mechanisms Used to Achieve Purpose, Government Operations Support Functions, and Resource management Functions.

The Geospatial Aspects of the FEA Business Reference Model

Geospatial information serves as a strong integrating force in many lines of business.  When and where (geospatial) things occur are often common factors in the business of most organizations.  Time and location can also be common denominators in the management and analysis of information in support of agency services.  Use of geospatial information and “geospatially-enabling” agency business activities can significantly improve the services received by citizens (including how they are delivered) and how government resources are managed.   Geospatial information, technologies, and services are an underutilized resource for managing the multi-functional, distributed, and organizationally diverse federal enterprise.  All 39 LOBs delineated within the FEA can benefit from location based approaches to some extent. 

The information in 0 demonstrates the pervasiveness of location within the business activities of government.  Twenty lines of business (63%) are identified as having primary geospatial elements.  In the “Services for Citizens” lines of business 74% are identified as having geospatial as a primary element.  The “Services for Citizens” lines of business represent the mission areas of government and are the critical areas where the improved use of geospatial information and technology can significantly increase the ability to meet the needs of the nation’s population.  

An analysis of the operational missions of the organization will help managers and program officials determine current geospatial activities within their business areas and identify business areas where geospatial-enabling business functions will improve effectiveness and efficiency of services to citizens. This topic will be covered in more detail in section 4.3.

Applying the FEA BRM Geospatial Line of Business

This section will present and discuss the application of the proposed FEA BRM geospatial line of business for the 2010 budget formulation. 

The BRM of the organization provides a way to understand and document how geospatial resources support or could support the business.  This section provides guidance on how to incorporate geospatial thinking into an organization’s BRM such that the benefits of location based approaches can be maximized to all parts of the enterprise.  This guidance assumes that some analysis of the enterprise business has already been done and business activities within the enterprise have been identified and documented. 

Approach 

The process described in this section identifies and defines the geospatial aspects of any business activity.  There are three steps:

1. Analyze business activity descriptions to determine possible roles for location-based information in the execution of the business activity.  This may include everything from protecting citizens from environmental hazards to determining commuting patterns and alternative work options such as telecommuting. 

2. Determine the function of geospatial data, technology, and services in carrying out those activities.

3. If a locational aspect of the business activity exists, develop or refine a business statement that describes the role of geospatial data and technologies in support of the business activity.  This statement will be called a Geospatial Business Statement..  Descriptions of the geospatial data, applications and services needed to support a business process may also be generated during this step to support the other perspectives of the enterprise architecture.

The following list of questions is provided to help business managers, enterprise architects and program managers assess whether their operations could benefit from location based approaches, as well as  to determine  how best to incorporate these approaches into the relevant business activity. 

 This process is best implemented if business managers, architects, program managers and subject matter experts involved with the business activity jointly answer these questions for the business activities in which they are involved.  If this is not feasible, the enterprise architect should obtain key strategic and operational documents from program and subject area managers to develop an understanding of the various components and associated information flows.  Based on this understanding, the enterprise architect can prepare a draft statement for review by program managers and subject matter experts for their review.  

1. Is the activity associated with a place or a location?

2. Does the activity description contain any of the following key words?

address (physical), address (postal), area, bearing, bearings, city, community, compass, country, direction, distance, district, domicile, event, facility, geography, house, household, incident, latitude, locale, locality, locate, location, longitude, neighborhood, pinpoint, place, point, port, position, post, property, region, reservation, residence, river reach, route, scene, site, situation, space, spot, station, street, suburb, terrain, territory, topography, town, tract, venue, vicinity, village, watershed, where, whereabouts, ZIP code, zone

If yes, then further questions should be asked to determine the role of that keyword in the activity.

3. Does place
 have an effect or could it affect how an activity is conducted (e.g., does the activity vary by place or do the characteristics of a place affect the activity)?  If yes, then further questions should be asked to elicit more about how that activity varies spatially and what geospatial information and services may be relevant to the activity.

4. Does the activity require the use of or could it benefit from having a map/aerial photograph/satellite image? 

Would a map/aerial photograph/satellite image be helpful in the conduct of the activity or increase the effectiveness of individuals or groups conducting the activity?

5. Does the activity require the use of a Global Positioning System (GPS) or other location determination technology? 

Would the use of GPS or other location determination technology be helpful in the conduct of the activity or increase the effectiveness of individuals or groups conducting the activity?

6. Does the activity require knowing the location of any of the actors in the activity?

Is the location of the actor(s) changing and is ongoing knowledge of the location(s) useful to the activity?

Does an individual or group conducting the activity need to know their location?

Does an individual or group managing the activity need to know the location of the individual or group conducting the activity?

7. Is it useful to know the address of the individuals or organizations being served by or affected by the activity?

8. Would the addition of a location component to the business activity enhance the business operation?

These questions should be answered with written descriptions, using language familiar to the enterprise.  These descriptions should identify how geospatial capabilities associated with a particular business activity can contribute to addressing the agency’s mission.

Using these descriptions, the next step is to prepare the geospatial elements of business statements. Integrating the geospatial elements into the business statements will enable the architect to fully reflect the degree to which geospatial data, applications and services are or should be a part of a business activity.  The following guidance is provided to help the enterprise architect prepare these Geospatial Business Statements.

From these descriptions Geospatial Business Statements will be developed to specify the geospatial components required to meet the business need.  The Geospatial Business Statements are used to identify common data, application and services requirements and to target where the enterprise architecture can focus to provide the greatest possible business value to the organization or cross-government community.  Geospatial Business Statements are written in sentence form and use the common definitions/descriptions contained in 0.  The Geospatial Business Language is provided to assist the geospatial community in adopting common terminology for geospatial terms.  Taken in concert with the FEA Glossary and the Glossary included with this profile (0), the Geospatial Business Language will enable enterprise architects and business managers to have a directory of common descriptions which can be a growing community resource.  

The Geospatial Business Language is comprised of five basic types of terms:

Application—A computer program with a user interface or computer program component that employs geospatial data and technology; a geospatial business process, or sub-process that is implemented as a software program or program component.

Data—A geospatial information class, type or property.

Function—A geoprocessing capability; a geoprocessing user tool; a geospatial service component.

Process—A general series of business activities that employs geospatial data and technology.

Technology—An application of science that generates, displays, manages or otherwise processes geospatial data. (Excluding general-purpose Information Technology.)

Appendix E provides an initial list of Geospatial Business Language elements for use by enterprise architects.  These elements are provided as a starting point to standardize the creation of uniform geospatial capability descriptions. It should be recognized that many more elements are possible.  It is anticipated that additional elements can and will be added to this listing in the future. 

Service Components (and in this case geospatial service components) are often identified over the course of analyzing business activities and they are recurring elements in the course of writing Geospatial Business Statements. When these common geospatial service components are identified, the enterprise architect can return to past Business Statements with geospatial elements and rewrite them based on the geospatial service component(s) that have been identified. This iterative process promotes information sharing in the course of continual architectural evaluation.

The section of this document describing the geospatial aspects of the Service Reference Model (see section 6.1) contains the background and reference to an initial list of Geospatial Service Components (0) for use by enterprise architects. However, it should be recognized that many more components are possible and that some care should be taken to generate or identify new Geospatial Service Components as this process is being used.

Geospatial BRM and the Wildfire Scenario

The Wildfire Use Case (0) involves a number of lines of business throughout the federal government. The most obvious are those relating to the Disaster Management line of business, which includes sub-functions such as Disaster Preparednes and Planning, Emergency Response, and Disaster Repair and Restore.  However, the effects of a fire do not end there; residents are displaced, tourism may suffer, and public health and wildlife habitats are impacted. The lines of business that deal with these issues include Community and Social Services, with sub-functions such as Homeownership Promotion and Community and Regional Development; Environmental Management’s Environmental Remediation; and Health’s Public Health Monitoring, Immunization Management ,and  Health Care Services.

The scenarios in Use Case 1-- Validate Fire Report and Plan Response -- fall mainly under Disaster Preparedness and Planning. Many of the key factors in planning responses to disasters are geospatial in nature. For example, in Scenario 1.1 a wildfire, when reported, generates an EVENT record which includes various characteristics of the fire. The most basic characteristics are geospatial in nature, such as size and location. Scenario 1.2 determines the protection jurisdiction, which might compare the size and location of a wildfire (and probably its expected path) to the extent of federal, state, tribal and private lands. Other scenarios in this use case go on to develop the response plan, and rely on a number of geospatial data sets and models relating to weather forecasts, environmental conditions, and settlement density. Notice also that notification of other interested parties (such as nearby special interest groups) depends upon a detailed knowledge of their proximity to the event. 

Use Case 2 -- Implement and Execute Response Plan -- is a highly complex event which can only be treated in a cursory manner here. However, even this most basic examination serves to highlight the pervasiveness of geospatial elements throughout the activity. Emergency Response is the main business sub-function in operation. In Scenario 2.1 there is a need to determine the current status and location of resources, which would be aided by geospatial query support by the Logistics Management sub-function of the Supply Chain Management line of business. 

All of these scenarios involve the identification and cataloging of conditions and observations that occur in a particular time and place. Mapping the information, such as road closures, air space restrictions, species conditions, hazards, etc. and delivering maps throughout the planning, implementation and execution stages can improve the quality and timeliness of the response. For this reason all the lines of business mentioned should have geospatial visualization (mapping) capabilities. 

After the wildfire has been dealt with, emergency response activities will end, but other government operations are just beginning. Disasters destroy homes, impact public health, and require mitigation of environmental impacts. Scenarios under Use Cases 3 and 4 describe work that falls under very different lines of business, such as Community and Social Services and Environmental Management and Health. For example, fulfilling the Homeownership Promotion sub-function of Community and Social Services might involve providing special services for those citizens displaced by the wildfire. Having access to the fire’s overall extent in relation to property locations would be an important part of determining eligibility for these services. A more sophisticated geospatial analysis might cross-reference journey-to-work data with the wildfire’s impact to identify people at risk due to incident-related loss of employment.

How the NSDI relates to the Business Architecture

As stated in Chapter 2 of this profile, the NSDI includes the technology, policies, standards, human resources, and related activities necessary to acquire, process, distribute, use, maintain, and preserve spatial data.  From a business viewpoint, the use of common NSDI business practices enables the Federal community to use Federal resources wisely and to build the NSDI across all levels of government. In developing their agency business architecture, federal agencies are encouraged to use the following NSDI-based business practices when conducting business process modeling and implementing the geospatial components of their enterprise architectures:

1. Prepare, maintain, publish, and implement a strategy for advancing geospatial information and related geospatial data activities appropriate to Agency missions.

2. Collect, maintain, disseminate, and preserve spatial information such that the resulting data, information, or products can be readily shared with other federal agencies and non-federal users, and promote data integration among all sources.  This includes ensuring that data information products and other records created in spatial data activities are included on agency record management schedules. 

3. Use data content, metadata, and other appropriate standards; document spatial data with the relevant metadata; and make metadata available online through the Geospatial One-Stop Portal network of registered NSDI-compatible Clearinghouse nodes. 

4. Coordinate and work in partnership with federal, state, tribal and local government agencies, academia and the private sector to collect, integrate, maintain, disseminate, and preserve spatial data efficiently and cost-effectively.  This includes using data resources such as the National Map, Framework data resources and building upon local data wherever possible.

5. Use spatial information to enhance electronic government initiatives, make federal spatial information and services more useful to citizens, enhance operations, support decision-making, and improve reporting to the public and to the Congress. 

6. Protect personal privacy and maintain security of data and systems. 

7. Search all sources, including the Geospatial One-Stop Portal and connected NSDI Clearinghouses, to determine if existing federal, state, local or private data meets agency needs before expending funds for data collection. 

8. Allocate resources for effective collection, acquisition, maintenance, production, dissemination and stewardship of spatial data used for their lines of business.

To the extent possible program managers and architects should employ solutions for their business processes that utilize existing geospatial data and services, which may entail solutions  hosted externally to their organizations, for example the use of Geospatial One-Stop.  Following these NSDI business practices will enable all organizations to obtain the benefits summarized in Chapter 2.

TBD: The OMB Geospatial Line of Business

This section will present the OMB Geospatial Line of Business and discuss its implications for individual agencies as they develop interoperable architectures across all levels of government.

The Geospatial Profile recommends that the following geospatial business functions be incorporated into an organization’s BRM.

1. Develop Geospatial Policies, Standards, and Guidance. This essentially involves localizing national and international geospatial standards for agency use, providing policies and procedures for implementing agency geospatial services, and developing guidance and training to improve an agency’s geospatial awareness and abilities throughout the organization. This function can also cover external awareness of the geospatial data and service capabilities provided under the third function below.

2. Implement Geospatial Services. This involves providing useful geospatial services—usually technology services—that are of most use for a particular agency, and “geo-enabling” existing applications and systems to take advantage of geospatial analysis. This function covers the intra-agency sharing of geospatial data and services.

3. Disseminate Geospatial Data to External Users. Not all agencies will be in the position of hosting geospatial data for external users, so this function and its related indicators may not always apply. When it does, this involves managing the geospatial data resource to make it responsive not only to internal users, but to all potential government and private sector users to whom it is made available outside the agency. This function covers the extra-agency sharing of geospatial data and services including the organizations participation in NSDI and in service level agreements with other organizations.

These functions should be placed within the organizational BRM wherever they make the most sense. For example, the location may be:

· under the “Support Delivery of Services” business area as a new line of business named “Geospatial Services,” 

· under the “Management of Government Resources” business area (possibly under the “Information and Technology Management” line of business), or

· under the organizations’ “Enterprise Architecture” function (wherever that is placed).

The three geospatial business functions are intended to serve the geospatial data and technology management needs of the organization and should be viewed as independent of specific IT initiatives that may be executing within organization. Organizational IT initiatives may relate to and benefit from or provide benefit to these functions. A strong implementation of these three business areas (measured as described in Chapter 3) will contribute greatly to the geospatial maturity of an organization (organizational maturity is described in more detail in Chapter 8).

4.2 Geo Architecture Data Layer

The geospatial community has been highly active in defining data and metadata standards that promote the interoperability of geospatial data. This section emphasizes the development and stewardship of agency-specific data and metadata standards as part of a geospatial architecture. 

The Geospatial Data Reference Model addresses all the components, interfaces and processes for implementing and managing an integrated, cohesive geospatial data policy. These components include data documentation, development and adoption of data sharing standards and protocols, as well as the conceptual and logical design and modeling of the geospatial aspects of business data. Structuring and controlling the definition of this data will facilitate consistent use in and across the enterprise. Through the application of good geospatial data management practices, the quality of the data (and thus of the information which results from it) is improved. The mechanism for achieving this goal is outlined below across the three areas of data content, data sharing, and data description. Implementation of the ideas presented in these sections will reduce the difficulty of exchanging data and information (including data designs), reduce retraining requirements, and foster a common approach to addressing the geospatial component of your business data and its management. By promoting these concepts, the nation will benefit in the areas of sharing, accuracy, security and currency thus making the data more shareable than the historic model.

The purpose of this chapter is to provide guidance to enterprise architecture authors regarding how to describe geospatial data and metadata and guidance on alignment with the FEA DRM while preserving the investments made by the geospatial community over many years. This chapter includes the geospatial view of the FEA DRM, including a background and purpose of the FEA DRM as well as an explanation of the geospatial aspects of its elements and the relationship of the National Spatial Data Infrastructure (NSDI) conventions to the DRM elements of data description, context, and sharing. The chapter concludes with an example related to the Wildfire use case.

Overview of the FEA DRM and its Use within Agencies

Overview of the FEA DRM and its use within agencies. Discuss the data aspects of OMB Framework 2.0 and its applicability to geospatial architecture.

Geospatial DRM Introduction and Overview

The FEA Data Reference Model (DRM) is intended to promote the common identification, use, and appropriate sharing of data/information across the federal government through its standardized characterization of data and information resources.  The Geospatial DRM is intended to develop a standardized method to represent the locational aspect of that data.  In keeping with the FEA DRM approach, the three areas are:  

Data Context—A standard approach to representing taxonomies that an agency uses to categorize its data. The geospatial data context should reference existing locational and thematic taxonomies (e.g., FIPS codes, place names, mile markers) developed by the geospatial community, where possible. 

Data Sharing—A standard approach to describing the characteristics and requirements of interagency data exchanges, including data sources. This defines a standard message structure known as an Information Exchange Package. Standard geospatial data exchange models include Framework Data (developed by FGDC and standardized through ANSI), the Open Geospatial Consortium (OGC) specifications, the National Information Exchange Model (NIEM) community-based model, and other standard encoding methods of locational information.  As resources allow, these activities will be coordinated in the future to resolve issues and differences.  

Data Description—A standard approach to describing an agency’s data resources.  This is achieved through the application of the FGDC’s geospatial metadata standard, the Content Standard for Digital Geospatial Metadata (CSDGM), to describe data sets and collections.  The definition of standardized geospatial data elements and constructs is also required for interoperability. (See Appendix G) 

Geospatial support for the DRM

The practices of the NSDI directly support the three standardization goals of the FEA DRM. Historically, the Federal geospatial community has designed its data management approach to share practices from the library and bibliographic community, with the intent of ensuring interoperability with that community.

Data Context 

In the FEA DRM guidance, data context is supported through formalized categorization of data resources. In the geospatial realm, information resources can be classified using standardized conventions based on location and thematic content. 

Data resources that have a geographic context, location, or coverage can be identified in one of two ways – by their approximate geographic extent or by an address in the context of a specific addressing system. The international standard for describing geographic information (metadata), known as ISO 19115
, specifies an “Extent” to hold these geographic properties of an information resource. Extent allows one to describe a bounding area (polygon), a geographic bounding box (rectangle in latitude and longitude that encloses a resource of interest), a bounding volume (adding the third dimension of elevation or time, or a third and fourth dimension of elevation and time), or a geographic identifier such as a geographic name or place code for an information resource. Geographic identifiers can be used to categorize data spatially in the context of a published list of place name codes, and in some cases can even be used to navigate place name hierarchies. The location on and with respect to the Earth’s surface in and of itself provides context, especially when associated with or related to a business terms such as “area of interest.”

The second main style of geographic or locational identification is that of address. Although there may be many specialized uses for address (census, emergency response, routing, delivery, defining relative location or proximity) standardized constituent elements of a street address can support multiple use cases. ISO 19115, and its serialization in XML (ISO 19139), describe a contact address for geographic metadata that embodies these fundamental elements. The FGDC and its partner organization, the Urban and Regional Information Systems Association (URISA), are working to develop a multi-purpose address solution, the Address Content Standard, for use nationwide. 

Geographic data are also categorized using a set of Topic Categories from ISO 19115 that help to organize the content of the information resource by thematic or application domain. The use of Topic Categories is compulsory in metadata records produced according to ISO 19115. These nineteen categories are expressed using a name and/or numeric code. Data may be classified in more than one category.
Data Sharing

How organizations structure their data holdings helps enable various data partners to share information based on place or location.  Organizing data to be accessed by location enables data sets to be reused and geographically referenced.  The effective benefits of sharing data in this manner include:

· Improving the ability to fuse disparate data types and providing a more comprehensive and holistic view of a particular problem set.

· Improving the ability to make connections and relationships based strictly on “where it is” and “what else is in the area.” 

· Enabling interoperability. 

· Increasing communication and collaboration.

· Increasing productivity, saving time and money.

· Improving access to government information resources.

Geospatial information from different sources should be easy to integrate, combine, or use in spatial displays, even when sources contain dissimilar types of data (raster, vector, coverage, etc.) or data with disparate data element name schemas.  For exactly this reason, the geospatial community has developed data sharing interface specifications that standardize on the data that is exchanged at the service itself, such as Web Map Service (WMS), Web Feature Service (WFS), and other Open Geospatial Consortium (OGC) specifications (See Appendix G)  By adhering to these guidelines, special displays and visualizations, for specific audiences and purposes, can be generated, even when many types of data and sources are required, all without the full extent of the data model being known. All of these service interfaces are compatible with standard methods for security, encryption and authentication of Internet resources.

It is important here to make the distinction between the need to access primarily geospatial data for display or visualization purposes, versus data that must be exchanged and fully integrated with other well-defined data structures, such as relational database systems.  In this case, well defined schema representations are needed.  The framework data standard establishes common requirements for data exchange for seven themes of geospatial data that are of critical importance to the National Spatial Data Infrastructure (NSDI), as they are fundamental to many different Geographic Information Systems (GIS) applications. The seven base geospatial data themes are: geodetic control, elevation, orthoimagery, hydrography, transportation, cadastral, and governmental unit boundaries. Framework data standards specify a minimal level of data content that data producers, consumers, and vendors are expected to use for the interchange of framework data, including through Web services. Basically, it is a lot simpler on all parties involved in data sharing to share with a common schema than with differing schemas.

Business data, often in a tabular form, may have a relatively small spatial component, but is equally important in the need to ensure its exchange is accomplished in a standardized manner.  Whenever the Federal Government standardizes on a common reference to describe an address, location or geographic theme, business data components must be reconciled with geospatial practices and the standards referenced within this profile.

Data Description

The most important concept to keep in mind when discussing the definition and use of data element standards is predictability.  Adhering to common geospatial data standards, agencies will be able to: collect data once and use it often, warehouse geospatial data more effectively for various needs, and better protect the privacy of individuals and digital rights of providers while improving access to non-restricted information. 

The expected benefits of developing geospatial data element definitions include: 

· Enabling effective sharing of information between collaborating partners - improving communication that, in turn, improves collections. 

· Reducing the amount of manual intervention in information processing and integration, which increases productivity and can reduce costs.  

· Providing a means for publishing the geospatial data element standards for the benefit of information exchange partners. 

· Streamlining access to geospatial information to improve knowledge-worker workflow. 

· Improving the quality, consistency, and interoperability of enterprise geospatial data assets and information. 

· Supporting the ongoing adoption of the use of standard geospatial data elements in coordination with any kind of application or system modernization. 

· Promoting the migration to a location-based services architecture, thus simplifying the process for improving and extending production systems. 

This area includes two major parts. The first is a standard approach to describing and documenting an agency’s geospatial data resources. The second is the actual definition of standardized geospatial data elements and constructs required for interoperability.

The documentation of an agency’s geospatial data resources should be formulated through the application of a geospatial metadata standard, ISO 19115.  This standard establishes a common framework for communicating information about geospatial data sets.  The standard includes mandatory elements as well as recommended or optional elements.  This information includes: identification of sources and stewards; details about the data’s organization including number and type of features, spatial reference, and attributes (with a description of each) and definitions of acceptable ranges of values; descriptions of data quality; use constraints; as well as information needed to successfully access, transfer and process the data. Adopting a uniform standard for metadata allows all users of geospatial data to locate and evaluate that data with a predefined set of criteria.  Creating and using geospatial metadata provides information about an organization's data holdings to data catalogues and clearinghouses, information needed to process and interpret data, and the descriptive information to allow a business sponsor or an end user to choose the most applicable data set for their needs.

All federal government agencies are required, to the extent practicable, to provide geospatial metadata that conform to this standard.  Most state and many local governments have already adopted the FGDC metadata standard or a modified version of it.  Utilizing this geospatial metadata standard allows developers to incorporate metadata components into their enterprise applications. This helps to facilitate the intergovernmental exchange of geospatial data and provides the information necessary to search for, assess, understand, and use geospatial data. Whether geospatial data are publicly available, For Official Use Only (FOUO), Sensitive But Unclassified (SBU), or classified, metadata can describe the data and be useful within the enterprise or between enterprises.  It should be noted that even FOUO, SBU, or classified metadata is useful in the proper system contexts.

The second component, Data Element Definition, addresses the need for high-quality, consistent data in support of the business functions of government.  The life cycle of data begins with data definition and entry, continues through transactional, operational and decision support, and ends with obsolescence and/or data archiving.  Structuring and controlling the definition of geospatial data elements as well as the geospatial components of other data will ensure consistent use in and across government.  The mechanism for achieving this goal is to use predefined, meaningful, geospatial data elements that are clearly understood by all information systems.  This would include spatial elements such as address, location, projection, linear reference system, and geographic areas such as counties, block groups
, and legislative areas.
  This will reduce the difficulty of exchanging data and information including data designs, reduce re-training requirements, and foster a common approach to Data Management within government.  By promoting the concept of federated data, government will benefit in the areas of reuse, accuracy, security and currency thus making the data more shareable than historically.

Geospatial DRM and the Wildfire Scenario

This section outlines the use of the guidance in this chapter in the context of the wildfire scenario in 0.  While not explicitly mentioned in the Basic Course of Events for the use case, a certain amount of base map information is required to support situational awareness and other operational planning, preparation, mitigation, response and recovery requirements.  This base map information includes at least some of the following types of data:

· Orthorectified aerial photography or satellite imagery (both historical and current)

· Transportation infrastructure (primarily road and rail networks, but also public transportation and inland waterway information)

· Utility networks—above-ground electric transmission lines, gas and water pipelines, storm and wastewater sewers

· Vegetation/Land Cover—vegetation type, structural type, sand/beach, etc.

· Demographics—population distribution (day and night-time distribution, if possible), socio-economic data (such as property values)

· Weather—wind speed and direction, cloud cover, and precipitation (both recent and current). 

· Facilities of interest—Hospitals, fire stations, police stations, emergency operations facilities, sheltering locations (such as public buildings, schools, churches), and other critical infrastructure facilities (such as wastewater treatment, power generation/transmission facilities, hazardous material handling/usage)

· Response assets on the ground—emergency response personnel, emergency response apparatus (trucks, earth moving equipment, etc), command post locations, fire stations, police stations, emergency operations facilities, etc.

· Alert or warning information—fire danger alerts and warnings, road condition alert (to include obstruction, damage, or destruction/failure information), etc.

In all of the above cases, both the data description and the data sharing mechanisms must be known.  The schema of the data elements (the data element definition) and the possible valid values of the individual schema elements must be known in order to facilitate understanding and use.  Where possible, the data should be made available via content standards, such as the Content Standard for Digital Orthoimagery (FGDC-STD-008-1999), Vegetation Classification Standard (FGDC-STD-005), Utilities Data Content Standard (FGDC-STD-010-2000), or the emerging FGDC Framework Data Content standards
.  The alert and warning information should be made available using the Organization for the Advancement of Structured Information Standards’ (OASIS) Common Alerting Protocol version 1.0.  In some of the above cases, content standards do not exist or they may not adequately cover the geospatial aspects of the data (for example, in the case of the location of emergency apparatus and personnel).  These should be considered gaps and they should be filled by efforts at the Federal, State, and Local levels.

Further, it should be recognized that this information can come from many sources and that the data must be documented with appropriate metadata (as defined in the section on data description) using ISO 19115.  Documentation of online mechanisms for data sharing should be included in the metadata (such as availability of the data as a map or feature data via common standard protocols such as WMS, WFS, or even FTP).  The metadata should be published into the NSDI (as described in the preconditions for the use case in 0).  If the data is FOUO or classified, it should be shared via an NSDI-compliant but secure information channel such as Homeland Security Information Network (HSIN) or Defense Information Systems Network (DISN).

Adapting Federal and International Standards to Agency Use

Discussion of vertical interoperability of agency data standards with FGDC, ANSI/INCITS, OGC and ISO standards. 

Many open standards will require adaptation to be successfully used.  Adaptation includes the creation of application or implementation profiles that narrow generality by removing optional elements, making selections from choices, and removing ambiguities based on agency requirements and preferences.  Adaptation may also include making reference implementations that follow the application/implementation profiles and/or creating conformance tests.

NSDI and Its Support for Agency Geospatial Data Architectures

Discussion of the NSDI as a broad framework, overseen by the FGDC. Include mention of the Geospatial One-Stop Portal as a catalogue for the community and how it supports the principles of the DRM

Agencies should perform a business analysis that generates the geospatial data requirements including data model, geospatial and temporal coverage, accuracy, and quality.  The potential sources for that geospatial information, ranging from self-production, to usage of another agencies data product, to direct acquisition from commercial sources should be considered.  This should yield a data architecture that defines information types and data requirements in terms of business needs. The architecture should also yield data sharing requirements (in the form of needs that must be filled by other agencies) and data sharing opportunities (in the form of data required by the agencies mission that have no other source outside of the agency and that could potentially be of use to other agencies).  OMB Circular A-16 should be consulted and agency A-16 requirements should definitely be expressed within the data architecture.  0 contains a list of standards that might apply to agency data architecture (as a mapping from the data architecture to the agency TRM where these standards typically exist) and are provided as potential artifacts for inclusion therein.

Considerations for Geospatial Data Stewardship Programs

General discussion of the importance of data stewardship and metadata architectures within an agency, particularly when aggregated geospatial data sets are assembled from multiple program sources.

Developing and Maintaining Published Data Sets

Discussion of how a data set developed for internal agency purposes can be shared and reused across government and the private sector. Discuss considerations for data standards, data stewardship, service level standards, and convening of user or advisory groups. 

4.3 Geo Architecture Applications and Services Layer

A cornerstone of current geospatial architectures is the use of Web services to access remote data and service components. This section defines these services and emphasizes their importance in developing an agency’s geospatial infrastructure.

Overview of FEA SRM and its Use within Agencies

Overview of the FEA SRM and its use within agencies. Discuss the applications and services aspects of OMB Framework 2.0 and its applicability to geospatial architecture.

The Federal Enterprise Architecture Program Management Office has developed a Service Component Reference Model as a baseline for categorizing and aligning federal business applications into common, reusable Service Components, which are categorized into appropriate service domains and service types. The FEA PMO has stated that “aligning the layers of the SRM to agency technology, business, and application architectures enables the categorization of an agency’s IT investments, assets and infrastructure by the common definition and purpose of the Service Components in the SRM.” Classifying Service Components according to the SRM framework can help reduce software maintenance and development costs through the systematic identification and elimination of redundant systems. Additionally, classifying systems furthers the development of a Component-Based Architecture, a key goal of e-government.

In line with the goals and objectives of FEA, and more specifically with the FEA SRM, this part of the FEA Geospatial Profile serves to:

· Build upon and extend the FEA SRM by defining, classifying, categorizing and recommending common, reusable geospatial “building blocks” – Geospatial Service Components – for sharing in government computing environments.

· Provide guidance to agencies concerning Geospatial SRM implementation and use, aligning with and leveraging existing federal guidance, FEA PMO and Federal CIO Council recommendations, and harmonizing with other significant Federal interoperability and resource sharing initiatives, such as the National Information Exchange Model (NIEM).

Geospatial View of the Service Component Reference Model (Geospatial SRM)

The successful adoption and use of the Geospatial SRM will depend on achieving consensus on a consistent, well-known and well-understood set of names and definitions for geospatial service components. This starts with terms defined by the FEA-PMO, Federal CIO Council and other Federal initiatives. It continues with efforts to unambiguously distinguish common Geospatial Service Components in terms of purpose and role (what business function(s) they perform), how they are described, and the nature of the associated interfaces and applicable standards (in the companion TRM). Consensus will not be easy unless this information is consistent, well-known and well-understood, i.e., the semantics regarding all aspects of the components are known and agreed upon. As with the other parts of the FEA, the language of the Geospatial SRM must be clearly stated and understood by all stakeholders. 

FEA SRM 

Introduction and Overview

The FEA SRM is a business-driven, functional framework classifying Service Components with respect to how they support business and performance objectives. It serves to identify and classify Service Components that support federal agencies and their IT investments and assets. The model aids in recommending service capabilities to support the sharing of business components and services across the federal government.

The FEA SRM, constructed hierarchically, is structured across horizontal service areas that, independent of the business functions, can provide a leverage-able foundation for sharing applications, application capabilities, components, and business services. The SRM is structured around Service Domains, Types, and components.
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Figure 6: FEA SRM Overview

Figure 6 Depicts the Service Domains and corresponding Service Types as outlined in the FEA SRM.

The FEA SRM Service Domains provide a high-level view of the services and capabilities that support enterprise and organizational processes and applications. They are differentiated by their business-oriented capability, and include: 

· Customer Services

· Process Automation

· Business Management Services

· Digital Asset Services

· Business Analytical Services
· Back Office Services

· Support Services

Service Domains are comprised of Service Types that further categorize and define the capabilities of each Domain. As illustrated in the figure above, each Service Domain is classified into one or more Service Types that group similar capabilities in support of the domain. Service Types provide an additional layer of categorization that defines the business context of a specific component within a given domain. Finally, each Service Type includes one or more Service components that provide the “building blocks” to deliver the component capability to the business. A component is defined as “a self contained business process or service with predetermined functionality that may be exposed through a business or technology interface.”

Introduction to Components
 

The term “component” can represent many things to many people. It can describe a complete business line such as U.S. Treasury’s PAY.GOV, a service supporting the validation of a Social Security Number, an application to support Content Management, or a capability that may be accessed through a technology or business interface. With multiple types of components available in industry and across governments, it became critical to the success of the SRM to define “component” and to clarify the level of granularity that will reside within the SRM.

Component Granularity

Table 1 illustrates the three levels of Service Component granularity that are viable for the SRM.

Table 1: SRM Component Granularity Levels

	Level
	Definition

	Business Component System 
	A set of cooperating business components assembled together to deliver a solution to a business problem.


	Business Component 
	Represents the implementation of an autonomous business concept, business service, or business process. It consists of all the technology elements (i.e., software, hardware, data) necessary to express, implement, and deploy a given business concept as an autonomous, reusable element of a large information system. It is a unifying concept across the development lifecycle and the distribution tiers. Normally expressed as a sub-component of a larger business component system. 


	Distributed Component 
	The lowest level of SRM component granularity. It is a software element that can be called at run-time with a clear interface and a clear separation between interface and implementation. It is autonomously deployable. 


	Language Class (n/a) 
	A class in an object-oriented programming language to build distributed components. This is NOT considered an SRM component. 



The Role of Geospatial in the FEA SRM

Version 1.0 of the FEA SRM contains only one reference to geospatial. It aggregates all geospatial-related components under the Business Analytical Services Domain, Visualization Service Type, and a component identified as “Mapping, geospatial (GIS), elevation, GPS.”. Clearly, not all geospatial-related capabilities can exist in a single functional business component and not all produce visualizations. As will be presented in the next section, the role of Geospatial Service Components is much broader than described in the current FEA SRM.  

OGC and its Support for Agency Service Component Architectures

Discussion.

Core.gov and its Support for Agency Service Component Architectures

Discussion.

Developing and Maintaining Shared Service Components

Discussion of how a service component developed for internal agency use may be shared throughout levels of government. Considerations for service level standards, open source development, cost sharing, convening of user or advisory groups.

NOTE: I was not sure where to put the following 1.1 text, so I just inserted it here for now:

The Geospatial SRM identifies and defines a set of common Service Components that either geospatially extend those already identified in the FEA SRM or are entirely new entirely geospatially-oriented Service Components. 

Note: The goal is to categorize the new and/or Extended Service Components into the framework of the FEA SRM (Figure 6). However, it is possible that new Service Domains and/or Service Types could be identified that would augment the FEA SRM. The primary initial sources for Service Components include the list that FGDC created for the GSA
 and the DHS Geospatial Enterprise Architecture
.

The table in 0 contains Geospatial Service Components that are mapped to the FEA SRM. The first three columns represent the service domains, types, and components represented in the FEA SRM. The last three columns identify and describe the Geospatial Service Components. The description includes the level of service component granularity as defined in section 6.1.1.2, where BCS represents Business Component System, BC represents Business Component and DC represents Distributed Component. Again, this distinction is important because it emphasizes opportunities for integration, interoperability, and component sharing, which is important in OMB Exhibit 300 formulation and improved business effectiveness.

The distinction between component levels may be somewhat grey, at first, until the Geospatial SRM is applied and tested. For example, one agency’s idea of an appropriate bundling of services as a Business Component, may not exactly mesh with another agency. For this reason, it is probably reasonable to expect initially that there will be greater consensus at the lower level (Distributed Components) rather than at the higher levels where business needs are more subtle and specialized. The exception to this will be broadly appealing general-purpose systems, such as a robust Geographic Information System (GIS), as an Enterprise-wide Business Component System.   

The asterisk (*) on a Geospatial Service Component is used to indicate that there is more than one entry for this component. This is done for cases in which the Geospatial Service Component does not fit neatly under the FEA SRM taxonomy of Service Components. There are also instances where new, recommended FEA Service Components have been created.

Geospatial Service Architecture Guidance

The Business chapter (see section 4.3) provides guidance for agency BRM development that will result in the identification of geospatially-enabled Service Components that may be general purpose, mission-specific, agency-specific, or business process-specific. The guidance in this section will match that guidance and will flesh it out further as required to support the development of effective, business-driven agency SRMs.

Guidance Concerning Component Granularity
 

The effective identification, assembly, and usage of Service Components allows for aggregate business services to be shared across agencies and governments. These business services provide the functionality necessary to support business activities associated with BRM line of business sub-functions. Service Component aggregation will enable rapid building and implementation of components to support a given initiative or investment. The figure below illustrates the concept of aggregate services where multiple Service Components can support a business sub-function. 
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Figure 7: Conceptual Hierarchy of Components

Figure 7 Depicts the idea that a Federated Business Component is comprised of Multiple Business Component Systems that could be potential OMB 300 Exhibits.  

The SRM is comprised of lower levels of granularity beginning from the process and application levels to the software component and module levels. This level of granularity provides various options for stakeholders and solution architects to adopt and re-use components and services within an IT initiative, asset, or investment. 

Desired Features of a Service Component
 

An important consideration regarding the effectiveness of the FEA SRM is to have strong participation by the entire stakeholder community to ensure that the right Service Components are chosen and verified. The Federal CIO Council, in cooperation with the FEA-PMO, developed the following list of desired features to assist agencies in successfully defining Service Components; these definitions have been slightly altered for geospatial audiences. 

Note: It is our view that this list of component features is solid and provides a sound set of guidelines for further developing the Geospatial SRM. Nevertheless, component definition is not a science, and it will take several iterations and the efforts of many to produce a solid list of contents that can improve agency planning and review processes. 

A successful service component-based architecture requires the application of sound architecture principles to the definition and composition of components. The components in the architecture should exhibit the following basic features: 

Encapsulation - A component should clearly separate the definition of the services that it provides from its implementation of those services.  This implies that how a service component works is hidden behind an agreed-upon application interface.  For example, a service component with a web mapping interface can be made available by a Business Component System (like a GIS) or as a stand-alone Distributed Component attached to another Business Component System (like a geospatially-enabled database management system).

 Consumability or Usability - A component that is designated as the provider of certain services should be able to provide those services in a coherent and consistent manner to another software or business process. To the extent that is possible, components should provide services without restricting the operations of users. A component should not impose complex interdependencies on other external components (i.e., keep interfaces functionally simple). For example, a web mapping service component’s output is a standard, common graphic format used by many existing applications (such as a web browser or any graphics processing application). Therefore a web map service can easily be integrated into any number of web or graphics workflows without building specialized software.

Extensibility - A well-constructed Service Component should be extensible to both the services it provides and the way those services are provided within the component itself. A well-behaved component should be extensible to adapt to changes in the business and data while at the same time preserving services provided to existing consumers. 

Standards-Based - The value of a component increases in proportion to the number of places it can be used.  Standards, both technical and domain, affect this applicability in a number of ways. First, component interface based on industry standard practices and technologies is most likely to be shared. As an example, if a component is built using Cobol, sharing of that component in a .NET environment is relatively difficult and therefore is unlikely to occur. On the other hand, if a technology standard, such as Web Services Definition Language (WSDL), is used to create an interface for the component, it can then be used from either Java or .NET with equal ease and will therefore see greater ROI. Further, if the interface is based on a domain industry standard such as GML or NIEM, even greater ROI is likely since a consortium of organizations have “pre-agreed” to adhere to the standard. Common standards also help ensure a compatible execution environment, which in turn benefit implementation. For example, if a component is written to Web Services Interface Standards, such as many OGC specifications, it can be deployed in a fairly broad set of execution environments and therefore is more likely to be compatible. 

Industry Best Practices and Patterns - A software component should embody industry “best practices” and patterns. Patterns are simply common solutions to recurring problems or issues faced in the software life cycle. Patterns typically reflect industry best practices—the convergence of approaches to solving problems. The use of technology patterns and E-business Patterns in components facilitates the understanding and use of the components. 

Well Documented - A software component should be well documented to promote understanding of its capabilities and encourage its use. The documentation should permit architects, designers, and integrators to evaluate and use the component. The documentation should include models (preferably in UML; for example, use cases, class diagrams, and sequence diagrams) depicting the process and data capabilities of the component, user guides, functional over-views, and installation guides, as well as API documentation. A Test Harness should be delivered with the component to allow the consumer of the component to test each of the services or methods offered by it prior to using the component. If appropriate, the component should include the source code (for “white box” components) and a “management application” if the data managed by the component must be entered or updated independent of the consuming application. Finally, a component should be delivered with samples of use to show how the component operates within an application environment. 

Cohesive Set of Services - Components should be selected in such a way that they provide a cohesive set of services. Proper “packaging” makes the services easier to find and use. Using components that offer too broad an array of services leads to bloated software and can result in bugs due to inadvertent use of features that are not appropriate. As an example, suppose an Image Processing Component included a complex array of image processing and data management functions for a certain type of imagery and its intended uses. While this might work well for an immediate community of specialized imagery analysts, further sharing would likely be limited. Creating appropriately selected service offerings will significantly increase the breadth of opportunities for component sharing. 

Well-Defined and Broadly Available Licensing or SLA - A software component should be accompanied by a well-defined license or service-level agreement (SLA). The license or SLA defines the user's rights and responsibilities with respect to the component. In particular, the license or SLA should clearly articulate the intellectual property ownership for the component, the scope of usage permitted, the extent of any rights granted to modify the component or produce derived works, and the extent of any rights granted to redistribute the component. For commercial-off-the-shelf (COTS) components, the copyright will usually reside with the original author, but the rights to use, modify, and redistribute can vary widely. To promote sharing the component, the license or SLA terms should be sufficiently broad to allow the component to be shared in contexts other than its first intended usage without having to renegotiate licensing terms. For example, a site- or organization-wide license would be more appropriate than a single-processor license. 

Geospatial SRM and the Wildfire Scenario

Use Case 1—Validate Fire Report and Plan Response describes two major activities, recording an Incident Report and an Event, and planning the response to the Event. 

The recording activities relate not only to the emergency at hand, but will also become an archival record of the scenario, used for evaluating the Response Plan and developing guidance for future activities. As such, the recording of the Incident Report and the Event fall under the Back Office Service Domain’s Data Management Service Type (see Appendix G). The function of adding new data with a geospatial component is best described by the Feature Update Service Component, which is a specialization of the Extraction and Transformation Service Component. 

Planning the response to the Event requires a host of business analyses. These fall under the Analysis and Statistics Service Type of the Business Analytical Services Domain. Many geospatial items are defined under a new Geographic Analysis Service Component which is useful in this scenario. Weather Services will be used to access weather conditions and forecasts. Model Services may be used to predict the fire’s path and spread. A Geocoder Service can Locate homes and critical facilities in the fire’s path. And subsequently, Route and Navigation Services can help plan evacuations. 

Under Use Case 2—Implement and Execute Response Plan, Scenario 2.1 – This scenario requires determining the Location of resources needed to respond to an incident; this identifies a need for a geospatially enabled Asset Management Systems. As the resources are most efficiently Geolocated by their enabling organizations, this is a back office function. Facilities and Asset Management Components are found under the Back Office Service Domain’s Assets – Materials Management Service Type. Here geospatial versions of these more general FEA components have been specified.

While many of the assets and resources required will be identified in back office systems, the materials used to execute the Response Plan will include many geospatial Visualization Service Types, such as Mapping, geospatial (GIS), elevation, GPS Service Components. These will necessarily include Situation Awareness, Mapping, Coverage, Feature, etc. Geospatial Service Components.

Use Case 3—Monitor Results of Response and Use Case 4—Redevelopment and Recovery -- will use many of the same service components. It is important to note, however, that the activities under Use Case 4 will rely upon multiple agencies geospatially enabling their Back Office Service Components so that the Business Analysis functionality required has adequate data upon which to operate. The lack of geospatially enabled data warehouses has been an impediment to the ability of agencies to develop highly effective, cross-agency analyses. 

4.4 Geo Architecture Technology Layer

The technology layer of a geospatial architecture includes standards for the technology platforms of shared infrastructure components, but it also includes standards for individually-owned components such as GPS units and remote sensing equipment. This section provides an overview of managing and updating the technology layer of a geospatial architecture. 

This chapter establishes the basic guidance necessary to help ensure that proposed IT solutions which have or need a geospatial location component are in compliance with industry standards, and therefore likely to integrate efficiently into a multi-agency information sharing and processing environment. Specifically, the chapter is intended to describe elements of proposed solutions using a standard vocabulary and categorization scheme that is an extension to the FEA TRM. This allows for comparison of those elements, facilitating the identification of overlaps and gaps, and opportunities for sharing technical solutions and standards. The chapter also provides uses of the TRM by applying it to the Wildfire scenario as an example.

Overview the FEA TRM and its Use within Agencies

Overview of the FEA TRM and its use within agencies. Discuss the technology aspects of OMB Framework 2.0 and its applicability to geospatial architecture.

Establishing and institutionalizing the Geospatial TRM will provide the guidance and direction the government needs to function as an integrated enterprise, improving the ability to accomplish many of the missions for which it is, or will be, responsible.  The goals of the Geospatial TRM are to:

· Improve interoperability
 and information and service sharing across operational entities

· Improve operational effectiveness and efficiency through the use of common concepts and tools

· Improve security through the identification of common security services and standards

· Improve development and integration efficiency and responsiveness through the identification of a common infrastructure for applications, and

· Promote vendor neutrality through the use of standards-based products and interchangeable services and components.

The Geospatial TRM is intended to support three principal uses in conjunction with standards profiles:

· Ensuring interoperability among internal and external systems and users

· Guiding the design of system and technical architectures, and

· Providing the basis for assessing architectural compliance for technical solutions.

Interoperability is the primary goal. The Geospatial TRM uses the same structure as the Federal Enterprise Architecture (FEA) TRM to ensure interoperability with Service Components outside the geospatial domain.

The Geospatial TRM provides a technology-focused, vendor-independent view of the hardware and software services that will support the enterprise.  It is intended to be used by systems architects, engineers, developers, vendors, service providers, and others involved in defining and creating new systems and modifying existing systems.  This section identifies the technical services and capabilities provided by a common IT infrastructure that system and application architects and engineers must consider when defining new systems or modifying existing systems.

Relationship to the Geospatial Service Component Reference Model (Geospatial SRM)

The Geospatial TRM must be viewed within the context of the Geospatial SRM.  The functionally-oriented capabilities described in the Geospatial SRM are enabled by technical services described here. As the Geospatial SRM matures, the Geospatial TRM will change in response.

Overview of the FEA TRM

[image: image12.wmf]The FEA TRM provides a view of technical services, protocols and interfaces (Figure 8) that are primarily concerned with supporting the implementation of Service Components, as defined in the FEA SRM. Geospatial technology is in many ways a special case of database technology, and therefore the architectural concerns of database technologies usually account for geospatial as well. For example, there is no need to account separately for geospatial in the high-level TRM category of Service Access and Delivery. However, geospatial technology transcends the database, and can also be considered visualization and analysis technology. For example, a web browser may need a geospatial plug-in to be able to display geospatial information, or it may deliver images from a server through Dynamic Server-Side Display and Content Rendering. 

At the Service Platform and Infrastructure, Component Framework and Service Interface and Integration levels, however, the geospatial industry has defined a number of specialized systems and standards described in the following sections. 

Geospatial TRM and the Wildfire Scenario

This narrative describes how an agency would identify the technology standards needed to develop the service components mentioned in the SRM sidebar. 

In Use Case 1—Validate Fire Report and Plan Response,-- the need for geospatial data storage of the incident and related situational awareness information is identified. Collecting this data was classified into the Back Office Service Domain’s Data Management Service Type. Two primary activities are required to develop this system: the definition of the geospatial data schema; and the ability to import, export and manipulate that data. These are Data Classification and Data Exchange Service Components. Note that the data classification does not require a unique geospatial service component as this is considered a general function. Geospatial data exchange, however, requires specialized technology to enable operations that identify, for example, the data elements within a certain distance of a location, or within a buffer zone of a road. 

Using this information makes it easy to locate the Data Exchange Service Standards that are part of the Data Interchange Service Category, which in turn is part of the Component Framework Service Area. At this point the Data Exchange standards should all be evaluated for fitness for use. In this case the most relevant standards are the OpenGIS Web Feature Service/ISO 19142 (WFS) for writing and reading geospatial vector data, and the OpenGIS Filter Encoding Implementation Specification/ISO 19143 (Filter), for defining geospatially-enabled queries.

By implementing geospatial data access using these international standards, any other service component based on these standards immediately become potential clients of this information resource. With this systems integration stage completed, planning the response to the event can begin, which involves a great deal of visualization and analysis of disparate data sources. In the GeoSRM these activities fall under the Analysis and Statistics Service Type and the Visualization Service Type of the Business Analytical Services Domain. Many geospatial items are defined under a new Geographic Analysis Service Component. They are too numerous to treat in detail here, but the mappings are clear. For example, Visualization in the SRM maps well to the Presentation/Interface Service Category of the TRM. Here we find the OpenGIS Web Map Service Implementation Specification/ISO:19128 (WMS) and the OpenGIS Styled Layer Descriptor Implementation Specification (SLD) mapping and data portrayal standards to implement. 

The SRM sidebar goes on to describe the other use cases, which for the most part use the same service components—mainly relating to data management and exchange, visualization and analysis. It becomes clear that a small number of geospatial standards can facilitate a great deal of information accessibility and exploitation. Much of the analytic work must still be performed in custom, unique software components and in the minds of domain experts, but the standards environment described here enables greater breadth and depth of information to be at hand.

Geospatial Technology Architecture Guidance

The implementation of the Geospatial TRM is accomplished through establishment and regular updates to geospatial entries in an overall Standards Profile.  The initial Geospatial Standards Profile is in 0 and contains a list of standards that might apply to agency technology architecture, which are provided as potential artifacts for inclusion therein. 

Standards Development Organizations and their Support for Agency Technology Architectures

Discussion to include ISO, ANSI/INCITS, OGC, W3C

4.5 Performance and Program Maturity

The goal of Geospatial Architecture is to improve the performance of an agency’s mission or support processes. This section covers two related issues: (1) measuring the performance of geo-enabled business processes and investments, and (2) measuring the maturity of the geospatial program responsible for developing the agency’s geospatial architecture.

The purpose of the FEA is to transform government such that it becomes citizen-centered, results oriented, and market-based. 

Four of the reference models that implement the FEA are descriptive—providing taxonomies for describing the business (BRM), data (DRM), services (SRM), and technology (TRM) of government architectures. The fifth—the Performance Reference Model (PRM)—is normative. It sets targets for action and measures the degree of transformation achieved—specifically in improving the delivery of citizen services and internal business processes. 

The PRM is of particular use to the development of fledgling geospatial programs across government because it provides a structure for analyzing means and ends.  Unlike the other FEA- profiled functions (records management and security), which are derived from demands of other activities, geospatial programs are frequently elective and opportunity-driven. The PRM provides a tool for focusing scarce geospatial resources most effectively, and for communicating to outsiders what benefits the geospatial program will provide, and how. 

To date, use of the PRM is only required as part of the FEA for Major investments under the Capital Planning and Investment Control (CPIC) program. The PRM provides an opportunity, however, to support performance evaluation of business programs, processes, and services as well as IT systems. All activities of an agency’s geospatial program—developing policies and using standards, implementing geospatial services and geo-enabling functions within the organization, and implementing and providing geospatial data services both inside and outside the agency – can benefit by evaluating performance.

The Performance methodology of the Geospatial Profile begins with an overview of the FEA Performance Reference Model (PRM), describing its structure and discussing how it can be applied in principle to the activities, services, and investments of a geospatial program.  It concludes with guidance on how to develop practical indicators in applied geospatial cases as part of the development of performance architecture.

4.6 Measuring the Performance of Geo-Enabled Business Processes and Investments

This section deals with the FEA PRM and ways to apply it to geo-enabled business processes, either to the process itself or to the IT investments that support the process.

Overview of the FEA PRM and its Use within Agencies

Overview of the FEA PRM and its use within agencies. Discuss the performance aspects of OMB Framework 2.0 and its applicability to geospatial architecture.

Applying the PRM to geo-enabled processes and investments.

Applying the PRM to processes and investments of the geospatial architecture.

The PRM is a framework for performance metrics providing common output measurements throughout the federal government. It allows agencies to better manage the business of government at a strategic level, by providing a means for using an agency’s enterprise architecture to measure the success of IT investments and their impact on strategic outcomes.  The PRM accomplishes these goals by establishing a common language by which agency enterprise architectures can describe the outputs and measures used to achieve program and business objectives.  The model articulates the linkage between internal business components and the achievement of business and customer-centric outputs.  Most importantly, it facilitates resource-allocation decisions based on comparative determinations of which programs and organizations are more efficient and effective.  The PRM focuses on three main objectives:

· Help produce enhanced performance information to improve strategic and daily decision-making

· Improve the alignment and better articulate the contribution of inputs to outputs, thereby creating a clear “line of sight” to desired results

· Identify performance improvement opportunities that span traditional organizational structures and boundaries

The PRM measures the performance of an activity, service, or investment by applying multiple measurement indicators in a logical sequence called a “line of sight.”  There are four generic steps in a line-of-sight sequence: technology, people or fixed assets; process/activity; customer service; and mission and business results.  Each step can have one or more “operational indicators” to measure (i.e., quantify) performance at that layer.  A performance line of sight is, in essence, a short narrative that explains the logic of how the activity, service, or investment is to be improved.  Generically, improvement in technology supports improvement in process.  This in turn improves customer service, which in the end improves a mission or business result. 

Figure 3 illustrates the line-of-sight concept graphically.  At the top of each step, the diagram provides the questions to be asked: 

· What is the relevant technology involved (or fixed asset, or human resource)?

· What are the processes, activities, or services?

· Who are the customers?

· What is the ultimate purpose or mission? 

The sequence can also be thought of as a progression of inputs, outputs, and outcomes, as indicated at the bottom of the figure. 
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Figure 3: The PRM Line of Sight

For each step (called a measurement area) the PRM presents a taxonomy of types of indicators that make sense for that step.  Each measurement area is broken down into categories and groupings.  These act as prompts to the practitioner for inventing useful indicators.  At the lowest level, the measurement grouping, it is up to the practitioner to define the right “operational indicators” to measure performance in the context of the line of sight narrative.  

The PRM is the only FEA reference model that internalizes another reference model as one of its building blocks.  The FEA Business Reference Model is the PRM’s Mission and Business Results measurement area.  The BRM’s Lines of Business are the PRM’s mission and business measurement categories, and BRM’s Sub-functions are the PRM’s mission and business measurement groupings.  Agencies can elect to elaborate this measurement area to reflect their own decomposition of FEA BRM Sub-functions. 

The other measurement areas are unique to the PRM—they do not refer to any other reference models.

  shows the full list of measurement categories—the axis is turned vertical to show these more easily. (Refer to the PRM for the list of measurement groupings within each of these measurement categories.)
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Figure 4: PRM Measurement Categories and Measurement Areas

It is an implicit requirement of the PRM that every operational indicator must have an identified and reliable data source.  This is perhaps not adequately emphasized in other documentation, but must be kept in mind whenever the PRM is applied.  In practice (i.e., in a review of Table 2 from selected Exhibit 300s), it is not uncommon to find indictors for which no obvious source of data is identified.  Under Customer Results: Service Quality, for instance, an indictor might be to “increase customer satisfaction” with a particular data base.  How is this to be measured?  Through an annual customer satisfaction survey?  What is the starting point?  What is the objective?  Every operational indicator must have a measurable baseline and objective, and should identify its source data.

Note that the bottom layer of the PRM, as published to date, is called “Technology.”  It does not yet include reference to human capital or non-IT fixed assets.  This is because the mandatory application of the PRM so far covers only CPIC investments, which are almost always composed of IT systems.  In the future, this layer will be elaborated in the next revision PRM to include more than technology (see discussion in Section 3.1.2 below). 

Finally, note also that it is permissible to use multiple operational indicators at any step of a line of sight—i.e., to produce multiple lines of sight for a particular application.  This should be avoided.  Virtually every initiative to which the PRM could apply might have its performance measured in multiple ways at every step, and the steps might change from year to year.
  To minimize reporting and data development burdens, select only the indicators that are most telling for a particular circumstance.

Mission or Business Results  

Mission results and business results should be distinguished from each other.  The BRM provides a useful structure for doing this that directly relates to the development of geospatial programs.

Mission results yield benefits to citizens.  They are the outcomes of the functions and activities of the top layer of the BRM—Services to Citizens.  Conveniently, every agency already has operational indicators that can apply to the Services to Citizens layer of the BRM—Government Performance and Results Act (GPRA) goals as defined in the agency’s strategic plan.  Since GPRA goals are quantified measures of agency performance and are officially adopted, they can and should be used whenever mission results (as opposed to business results) are the end point of a performance line of sight. 

Business results are internal process results within an agency.  They measure productivity or efficiency of functions that support the delivery of Services to Citizens.  They therefore correlate to the Support Delivery of Services and Management of Government Resources layers of the BRM.
  An agency’s geospatial program is one such support function.  Support functions may or may not have formal goals or objectives defined by their agencies.  Where they do, these should be used as the relevant operational business results indictors in the PRM (see Section 3.2 for more discussion). 

Customer Results, Processes and Activities, and Technology

Unlike the mission and business results area, where operational indicators may already be available, the three other measurement areas of the PRM definitely require practitioners to develop their own context-specific indicators to measure performance in alignment with the various measurement groupings.  These groupings are universally applicable—as far as they go, they are as valid for geospatial programs and investments as they are for any other cross-cutting support function.  The question is whether the PRM may need to be expanded to more fully cover geospatial activities or services.  Experience will tell, and future iterations of the PRM may include such expansions if the need becomes apparent.

In building a line of sight for an activity or service (as opposed to a technology investment) it is not always clear whether to include the first step of the PRM.  The current version (August 2005) entitles this step “Technology,” still omitting reference to human capital or non-IT fixed assets that can, in principle, be the focus of the first operational indicator of a line of sight.  A geospatial program might, for instance, want to refer to the hiring of a qualified Geospatial Information Officer (GIO) as the step of a geospatial program performance line of sight.

In this case one might align the hiring of the GIO under the “Reliability & Availability” measurement category, under the measurement grouping “Availability” (i.e., a qualified GIO will now be “available” to run the program).  Obviously this is not exactly what is meant by technology availability as used in the PRM, but such an alignment might suffice. 

Recommendation:  Either omit the Technology step of the line of site when measuring performance of an activity or service, or develop your own measurement category and grouping if you want to measure the performance of a human capital asset or non-IT fixed asset.  The success of geospatial services depends strongly on the availability of adequately trained personnel, so the human capital dimension of a geospatial performance architecture is highly important.

Geospatial Performance Architecture Guidance

The Geospatial Profile recommends that agencies’ geospatial programs organize themselves around three basic business functions (see Introduction and Section 4: Business):  

Make Use of Geospatial Policies, Standards, and Guidance.  This essentially involves localizing national and international geospatial standards for agency use, providing policies and procedures for implementing agency geospatial services, and developing guidance and training to improve an agency’s geospatial awareness and abilities throughout the organization. 

Implement Geospatial Services.  This involves providing useful geospatial services—usually technology services—that are of most use for a particular agency, and “geospatially-enabling” existing applications and systems to take advantage of geospatial analysis.

Disseminate Geospatial Data to External Users.  Not all agencies will be in the position of hosting geospatial data for external users, so this function and its related indicators may not always apply.  When it does, this involves managing the geospatial data resource to make it responsive not only to internal users, but to all potential government and private sector users to whom it is made available outside the agency. 

These functions imply a number of targets for developing geospatial performance indicators:

1. In relation to the geospatial program’s own goals and objectives:

a. Defining what policies, standards, and guidance a geospatial program needs to develop, when it must deliver them, and how it will ensure a high and consistent level of their use and maintenance throughout the agency.  How will the agency measure the usefulness of the geospatial services and data provided?

b. How the program will operate to discover and implement opportunities to geospatially-enable agency systems, or to provide new and useful geospatial services to one or more programs or bureaus within an agency.  

c. If applicable: how the program will operate and maintain data services for external users—how it will develop and maintain a community of users as advisors, what technological capabilities and levels of service it will need to develop, how frequently it should update or refresh its data, how it should archive data and document metadata, and so forth.

2. In relation to dedicated geospatial investments or services that generate their own CPIC documentation

3. In relation to geo-enabling other agency investments that are subject to CPIC requirements

In the first case, the starting point is to develop quantifiable goals and objectives that are appropriate to the geospatial program in its agency context.  Because geospatial services are a support program, the program’s goals and objectives will probably not align directly to the agency’s GPRA goals, especially if the agency’s business does not have a strong geographic component. 

Geospatial programs may exist in multiple forms, and may in some cases be distributed throughout an agency without identifiable governance.  In such cases it will be difficult to provide useful indicators of program performance in any measurement area, especially for customer results.  Also note that indicators of program performance will generally not include indicators for the Technology measurement area, though programs may wish to develop indicators for the performance of human capital or non-IT fixed assets.

The second case is the easiest context for performance measurement—it here that the PRM is already mandatory and in operation.  In this case the investment, by definition, has a geospatial support function, so its measurement indicators can and must directly evaluate geospatial performance.  An example might be the purchase of an enterprise license for GIS software, thereby making geospatial analysis available to every staff member of the agency.  

The third case is similar to the second, but it is probably optional.  A geospatial program might, for instance, consult with an agency’s human resources operation to help them to geospatially-enable the agency’s HR management system.  In such a case, the outcome might be to use geospatial analysis to identify new facilities most conveniently located in relation to where employees happen to live, or analyze the need for tele-working programs if employees turn out to be widely distributed geographically.  Neither of these capabilities would be the primary function of the HR management system, so a new line of sight would have to be added to existing performance measures for that system.  This might unnecessarily add to the system’s data development and reporting burden.

In summary, the ability to demonstrate value and improvement in business processes is crucial to the continued support and availability of resources.  Application of the PRM to geospatial architecture suggests areas of focus where indicators should be identified and quantified to provide improved resource management.

Relationship to EA Assessment Framework

The OMB Enterprise Architecture Assessment Framework (EAAF) 
 helps OMB and the agencies assess the capability of EA programs to guide and inform IT investments’ support of agency strategic objectives. It also helps to better understand the current state of an agency’s  EA and assist agencies in integrating their EA into their decision-making processes. By applying the assessment themselves, agencies can identify strengths and weaknesses within their EA programs and adjust them accordingly. As a result, the agency’s enterprise architecture will help improve the performance of information resource mana gement (IRM) and information technology (IT) investment decision-making. Future versions of this Profile will evaluate further the geospatial aspects of the EAAF version 2.0.
4.7 Evaluating the Maturity of an Agency’s Geospatial Architecture

Applying the OMB Enterprise Architecture Framework 2.0 to an Agency’s geospatial architecture
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APPENDIX B—Glossary of Terms

Bathymetry—the measurement of the depth of bodies of water. 

Block group—the name for a subdivision of a census tract. A census tract is a small, relatively permanent statistical subdivision of a county or statistically equivalent entity, delineated for data presentation purposes by a local group of census data users or the geographic staff of a regional census center in accordance with U.S. Census Bureau guidelines. The block group is the lowest-level geographic entity for which the U.S. Census Bureau tabulates sample data from a decennial census.

Cadastral data—the data representing the cadastre.

Cadastre—a public record, survey, or map of the value, extent, and ownership of land as a basis of taxation. 

Catalog -- A collection of entries, each of which describes and points to a feature collection or a service.  Often used as synonym for Register
Component—a reusable program building block that can be combined with other components across a distributed network to form an application. See also Service Component. (FEA Enterprise Architecture Glossary Of Terms
)

Coverage—feature that acts as a function to return values from its range for any direct position within its spatial, temporal or spatiotemporal domain. Examples include a raster image or a digital elevation model or a satellite image. See also Feature (ISO 19123:2005(E))
Dataset—identifiable collection of data (ISO 19113:2002(E)

Dataset Series—collection of datasets sharing the same product specification (ISO 19113:2002(E)

Feature—abstraction of real world phenomena (ISO 19101:2002(E))

Geocoding—the process of identifying the geographic location of a postal address—a subset of georeferencing

Geodetic control—Geodetic control surveys are usually performed to establish a basic control network (framework of known point locations) from which supplemental surveying and mapping work is performed. Geodetic network surveys are distinguished by use of redundant, interconnected, permanently monumented control points that comprise the framework for the National Spatial Reference System (NSRS) or are often incorporated into the NSRS.

Geographic Information System—a system for the storage, retrieval, analysis, display and maintenance of geographic information

Georeferencing—the process of identifying the geographic location of a piece of information. (the most common example is finding the latitude and longitude of a postal address, which is usually called geocoding—a subset of georeferencing)

Geospatial Data—data with implicit or explicit reference to a location relative to the Earth (Adapted from ISO 19118:2005(E))

Geospatial Information—information concerning phenomena implicitly or explicitly associated with a location relative to the Earth (Adapted from ISO 19101:2002(E))

Geospatial Information System—information system dealing with information concerning phenomena associated with location relative to the Earth (Adapted from ISO 19101:2002(E))

Geospatial Service—service that transforms, manages, or presents [geospatial] information to users (Adapted from ISO 19101:2002(E))

Geospatial Service Component—A Service Component (component or service) that has geospatial data or information as a primary input and/or output. (See Component and Geospatial Service).

Hydrography—the scientific description and analysis of the physical conditions, boundaries, flow, and related characteristics of the earth's surface waters. Hydrographic data typically refers to the boundaries of water bodies.

Line of Sight—the indirect or direct cause-and-effect relationship from a specific IT investment to the processes it supports, and by extension, the customers it serves and the mission-related outcomes it contributes to. 

Metadata—data about data (ISO 19115:2003(E))

Orthoimage—a georeferenced image prepared from a perspective photograph or other remotely-sensed data in which displacement of objects due to sensor orientation and terrain relief have been removed. It has the geometric characteristics of a map and the image qualities of a photograph.

Orthorectification—the process of transforming raw imagery to an accurate orthogonal projection. Without orthorectification, scale is not constant in the image and accurate measurements of distance and direction can not be made.

Patterns—unique combinations of architectural or design elements (e.g. processes, components, etc.) that have proven to be useful in solving recurring architectural or design problems. The naming and reuse of patterns forms the basis of a vocabulary for communicating past experience between architects and designers. (FEA Enterprise Architecture Glossary Of Terms)

Product Specification—description of a universe of discourse and a specification for mapping the universe of discourse to a dataset (ISO 19113:2002(E))

Register—set of files containing identifiers assigned to items with descriptions of the associated items (ISO 19135:2005(E), adapted from ISO/IEC 11179)

Registry—information system on which a register is maintained (ISO 19135:2005(E), adapted from ISO/IEC 11179)

Shared Service—a form of "internal outsourcing," enables corporations to achieve economies of scale by creating a separate internal entity within the company to perform specific services, such as payroll, accounts payable, travel and expense processing. A typical shared services initiative takes advantage of enterprise applications and other technological developments, enabling the company to achieve further improvements to quality in processes, such as finance, accounting, procurement, IT, and human resources. At the core of shared services is the idea that new technologies offer businesses the opportunity to 1) make better use of scarce skills, 2) provide information and services more efficiently, and 3) reduce the cost of administration.  See also Service. (FEA Enterprise Architecture Glossary Of Terms)

Service—1) a specific type of component that is explicitly intended to be shared and reused by multiple applications, either internal or external to the organization.  (FEA Enterprise Architecture Glossary Of Terms), or 2) distinct part of the functionality that is provided by an entity through interfaces (ISO19119:2005 (E))

Service Component—Modularized service-based applications that package and process together service interfaces with associated business logic into a single cohesive conceptual module. Aim of a Service Component is to raise the level of abstraction in software services by modularizing synthesized service functionality and by facilitating service reuse, service extension, specialization and service inheritance. See also Component and Service.

Service-Oriented Architecture (SOA)— a way of designing a system to provide services to either end-user applications or other services through published and discoverable interfaces. In many cases, services offer a better way to expose discrete business functions, and therefore, an excellent way to develop applications that support business processes.  (FEA Enterprise Architecture Glossary Of Terms)

APPENDIX C—Relevent Geospatial Skills and Experience

APPENDIX D—Standards

Service Platform and Infrastructure

Database / Storage

Database / Storage refers to a collection of programs that enables storage, modification, and extraction of information from a database, and various techniques and devices for storing large amounts of data.

Database

Refers to a collection of information organized in such a way that a computer program can quickly select desired pieces of data. A database management system (DBMS) is a software application providing management, administration, performance, and analysis tools for databases.

Geospatial database support at a minimum means that the database software has:

a native geospatial data format
geospatial indexing
geospatial data access and processing functions
Less common is geospatial database support for advanced functions such as replication, long transactions, ACID
 transactions, etc. This level of geospatial awareness, if present, is usually found only in products with native geospatial support described above.

Component Framework

The Component Framework consists of the design of application or system software that incorporates interfaces for interacting with other programs and for future flexibility and expandability. This includes, but is not limited to, modules that are designed to interoperate with each other at runtime. Components can be large or small, written by different programmers using different development environments, and may be platform independent. Components can be executed on standalone machines, a LAN, Intranet or the Internet.

Presentation / Interface

This defines the connection between the user and the software, consisting of the presentation that is physically represented on the screen.

Content Rendering

This defines the software and protocols used for transforming data for presentation in a graphical user interface.

Relevant standards:

OpenGIS® Styled Layer Descriptor Implementation Specification (SLD) version 1.0

https://portal.opengeospatial.org/files/?artifact_id=1188 

SLD is an XML encoding for how the Open GIS Web Mapping Service (WMS) specification can be extended to allow user-defined symbolization of feature data.

OpenGIS Web Map Service Implementation Specification / ISO:19128 2005  (WMS) version 1.3

http://portal.opengeospatial.org/files/?artifact_id=5316 

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 sources that are both remote and heterogeneous.

ISO Geographic Information – Portrayal (ISO 19117:2005)

This is an abstract document and is not intended for direct implementation. It gives general guidelines to application developers about the mechanism that shall be used to portray the feature instances of a dataset. The portrayal mechanism described makes it possible to have general rules valid for the whole dataset, and at the same time rules valid for a specific value of a feature attribute only.

Wireless / Mobile / Voice

This consists of the software and protocols used for wireless and voice enabled presentation devices.

Relevant standards:

OpenGIS Location Service OpenLS: Core Services Implementation Specification (OpenLS) version 1.0

http://portal.opengeospatial.org/files/?artifact_id=8836 

The primary objective of OpenLS is to define access to the Core Services and Abstract Data Types (ADT) that comprise the “GeoMobility” Server, an open location services platform. The GeoMobility Server provides content such as maps, routes, addresses, points of interest, traffic, etc. It can also access other local content databases via the Internet.

Data Interchange

Define the methods in which data is transferred and represented in and between software applications.

Data Exchange

Data Exchange is concerned with the transmission of data over a communications network and the definition of data communicated from one application to another. Data Exchange provides the communications common denominator between disparate systems. 

Relevant standards:

OpenGIS Web Feature Service / ISO 19142 (WFS) version 1.1

https://portal.opengeospatial.org/files/?artifact_id=8339 

Allows a client to retrieve and update geospatial data encoded in OpenGIS Geography Markup Language (GML) from multiple Web Feature Services. The requirements for a Web Feature Service are:

1. The interfaces must be defined in XML. 

2. GML must be used to express features within the interface.

3. At a minimum a WFS must be able to present features using GML.

4. The predicate or filter language will be defined in XML and be derived from Collection Query Language (CQL) as defined in the OpenGIS Catalogue Interface Implementation Specification. 

5. The data store used to store geographic features should be opaque to client applications and their only view of the data should be through the WFS interface. The use of a subset of XPath expressions for referencing properties.

OpenGIS Web Coverage Service Implementation Specification (WCS) version 1.0

https://portal.opengeospatial.org/files/?artifact_id=3837 

Initially designed to extend the OpenGIS Web Mapping Service (WMS) interface to allow access to whole or portions of geospatial "coverages"—regularly varying gridded datasets such as aerial imagery. Over time WCS has diverged from WMS and become more targeted towards the remote sensing community (note that WMS may also output geospatial coverages, but must always output standard web formats such as JPEG and PNG). 

OpenGIS Filter Encoding Implementation Specification / ISO 19143 (Filter) version 1.1

http://portal.opengeospatial.org/files/?artifact_id=8340 

This document defines an XML encoding for filter expressions based on the BNF definition of the OpenGIS Common Catalog Query Language as described in the OpenGIS Catalog Interface Implementation Specification, Version 1.0.

OpenGIS Coordinate Transformation Service Implementation Specification (CT) version 1.0

http://portal.opengeospatial.org/files/?artifact_id=999 

To minimize errors associated with projecting a 3D surface (the earth) into a 2D plane, different earth projections are used by various state, local and federal agencies. This makes it crucial to have the ability to transform data from one projection to another as needed.

Spatial Data Transfer Standard (SDTS): FGDC-STD-002

http://mcmcweb.er.usgs.gov/sdts/ 

The SDTS was designed by the USGS working with academic, industrial, and federal, state and local government users of computer mapping and GIS
 that saw a requirement for a robust way of transferring earth-referenced spatial data between dissimilar computer systems with the potential for no information loss. The SDTS is a standard for data transfer, as opposed to a standard for data processing.  SDTS does not replace existing Geographic Information System (GIS) processing formats. 

NOTE: a modified version was adopted as ANSI INCITS 320:1998, which is undergoing periodic review through INCITS Technical Committee L1.

SDTS Part 5: Raster Profile and Extensions: FGDC-STD-002.5

http://www.fgdc.gov/standards/status/sub4_1.html 

Contains specifications of a profile for use with geo-referenced two dimensional raster data, and excludes vector data and three dimensional and higher dimension raster data. It is intended to provide a common transfer format to be used for interchange of raster image and raster grid data among all members of the data producer and user community.

SDTS Part 6: Point Profile: FGDC-STD-002.6

http://www.fgdc.gov/standards/status/sub2_3.html 

Contains specifications for a SDTS profile for use with geographic point data only, with the option to carry high precision coordinates (by increasing the number of decimal places or significant figures) such as those required for geodetic network control points can be attained.

SDTS Part 7: Computer-Aided Design and Drafting (CADD) Profile: FGDC-STD-002.7-2000

http://www.fgdc.gov/standards/status/sub3_2.html 

Contains specifications for an SDTS profile for use with vector-based geographic data as represented in CADD software.  The purpose of this profile is to facilitate the translation of this data between CADD packages without loss of data, and support the translation of this data between CADD and mainstream GIS packages. This profile supports two-dimensional vector data and three-dimensional vector data, where the third dimension is the “height” of the object.  These data may or may not have topology.

Service Interface and Integration

Integration

Integration defines the software services enabling elements of distributed business applications to interoperate. These elements can share function, content, and communications across heterogeneous computing environments. In particular, service integration offers a set of architecture services such as platform and service location transparency, transaction management, basic messaging between two points, and guaranteed message delivery.

Middleware

Middleware increases the flexibility, interoperability, and portability of existing infrastructure by linking or “gluing” two otherwise separate applications.

Relevant standards:

Information technology -- Database languages -- SQL multimedia and application packages -- Part 3: Spatial: ISO 13249-3:2003

ISO/IEC 13249-3:2003: introduces the Spatial part of ISO/IEC 13249-3:2003 (all parts). It gives necessary references, defines notations and conventions, defines concepts, and defines spatial user-defined types and their associated routines regarding ISO/IEC 13249-3:2003.

The spatial user-defined types adhere to the following: a spatial user-defined type is generic to spatial data handling. It addresses the need to store, manage and retrieve information based on aspects of spatial data such as geometry, location and topology; a spatial user-defined type does not redefine the database language SQL directly or in combination with another spatial data type.

Simple Features for SQL version 1.1

http://portal.opengeospatial.org/files/?artifact_id=829 

The OpenGIS Simple Feature Specification application programming interfaces (APIs) provide for publishing, storage, access, and simple operations on Simple Features (point, line, polygon, multi-point, etc). This specification describes a SQL implementation of Simple Features.

Simple Features for CORBA version 1.0

http://portal.opengeospatial.org/files/?artifact_id=834 

This specification describes a CORBA implementation of Simple Features.

Simple Features for OLE/COM version 1.1

http://portal.opengeospatial.org/files/?artifact_id=830 

This specification describes an OLE/COM implementation of Simple Features.

Interoperability

Data Format / Classification

Defines the structure of a file. There are hundreds of formats, and every application has many different variations (database, word processing, graphics, executable program, etc.). Each format defines its own layout of the data. The file format for text is the simplest.

Relevant standards:

OpenGIS Geography Markup Language Encoding Specification (GML) version 3.1.1

http://portal.opengeospatial.org/files/?artifact_id=4700 

The Geography Markup Language (GML) is an XML encoding for the transport and storage of geographic information, including both the geometry and properties of geographic features.

OpenGIS Web Map Context Implementation Specification (Context) version 1.1

https://portal.opengeospatial.org/files/?artifact_id=8618 

This document is a companion specification to the OpenGIS Web Map Service Interface Implementation Specification version 1.1.1, hereinafter "WMS 1.1.1." WMS 1.1.1 specifies how individual map servers describe and provide their map content. The present Context specification states how a specific grouping of one or more maps from one or more map servers can be described in a portable, platform-independent format for storage in a repository or for transmission between clients. This description is known as a "Web Map Context Document," or simply a "Context." Presently, context documents are primarily designed for WMS bindings. However, extensibility is envisioned for binding to other services. A Context document includes information about the server(s) providing layer(s) in the overall map, the bounding box and map projection shared by all the maps, sufficient operational metadata for Client software to reproduce the map, and ancillary metadata used to annotate or describe the maps and their provenance for the benefit of human viewers. A Context document is structured using eXtensible Markup Language (XML). Annex A of this specification contains the XML Schema against which Context XML can be validated.

ESRI Shapefile Technical Description 1998

http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf 

A shapefile stores non-topological geometry and attribute information for the spatial features in a data set. The geometry for a feature is stored as a shape comprising a set of vector coordinates. This document provides all the technical information necessary for writing a computer program to create shapefiles without the use of ESRI® software for organizations that want to write their own data translators.

Data Types / Validation

Refers to standards used in identifying and affirming common structures and processing rules. This technique is referenced and abstracted from the content document or source data.

Relevant standards:

Content Standard for Digital Geospatial Metadata (version 2.0): 
FGDC-STD-001-1998

http://www.fgdc.gov/metadata/contstan.html 

The objectives of the standard are to provide a common set of terminology and definitions for the documentation of digital geospatial data. The standard establishes the names of data elements and compound elements (groups of data elements) to be used for these purposes, the definitions of these compound elements and data elements, and information about the values that are to be provided for the data elements. ISO harmonization efforts are underway.

ISO Geographic Information – Metadata (ISO 19115:2003)

This document defines the schema required for describing geographic information and services. It provides information about the identification, the extent, the quality, the spatial and temporal schema, spatial reference, and distribution of digital geographic data.

ISO Geographic information -- Metadata -- Part 2: Extensions for imagery and gridded data (ISO 19115-2)

ISO 19115-2 defines metadata elements to support imagery, and gridded data and will extend the UML model for metadata to include the following:

•
It will support the collection and processing of natural and synthetic imagery produced by remote sensing and other imaging processes.

•
It will support the collection and processing of geospatial metadata for imagery, gridded and coverage data.

•
It will define a data model for information describing geographic imagery and gridded data, establishing the names, definitions, and permissible values for new data elements including new classes relevant to imagery and gridded data.

Content Standard for Digital Geospatial Metadata, Part 1: Biological Data Profile: FGDC-STD-001.1-1999

http://www.fgdc.gov/standards/status/sub5_2.html 

Provides a user-defined or theme-specific profile of the FGDC Content Standard for Digital Geospatial Metadata to increase its utility for documenting biological resources data and information. This standard supports increased access to and use of biological data among users on a national (and international) basis. This standard also serves as the metadata content standard for the National Biological Information Infrastructure (NBII). This standard can be used to specify metadata content for the full range of biological resources data and information. This includes biological data which are explicitly geospatial in nature, as well as data which are not explicitly geospatial (such as data resulting from laboratory-based research). This also includes "information" categories, such as research reports, field notes or specimen collections.

Content Standard for Digital Geospatial Metadata: Extensions for Remote Sensing Metadata: FGDC-STD-012-2002

http://www.fgdc.gov/standards/status/csdgm_rs_ex.html 

These extensions define content standards for additional metadata, not defined in the Metadata Content Standard, that are needed to describe data obtained from remote sensing. They include metadata describing the sensor, the platform, the method and process of deriving geospatial information from the raw telemetry, and the information needed to determine the geographical location of the remotely sensed data. In addition, metadata to support aggregation, both the components of an aggregate data set and the larger collection of which a data item may be a member, will be supported.

Metadata Profile for Shoreline Data: FGDC-STD-001.2-2001

http://www.fgdc.gov/standards/status/sub5_6.html 

First in a series of standards that will define a Shoreline Data Content Standard.   The metadata profile is to be used as an extension or profile to the existing Content Standards for Digital Geospatial Metadata (CSDGM). Because the CSDGM only allows for the documentation of  generic geospatial data, the Bathymetric Subcommittee felt it was necessary to develop a metadata profile that addressed shoreline data and data that intersects with the shoreline.  The objective of the metadata profile is to capture the critical processes and conditions that revolve around creating and collecting shoreline data. The metadata produced using this standard will be important for clearinghouse activities to locate potential data sets and to indicate the fitness for use and accuracy of a given data set.  This Standard is intended to serve the community of users who are involved with geospatial data “activities” that intersect the U.S. Shoreline. The purpose is to clarify (standardize) some of the complexities of shoreline data by developing a metadata profile, bibliography and glossary, which will be an extension or profile of the FGDC CSDGM.

Cadastral Data Content Standard: FGDC-STD-003

http://www.fgdc.gov/standards/status/sub3_5.html 

Support the automation and integration of publicly available land records information. It is intended to be useable by all levels of government and the private sector. The standard contains the standardization of entities and objects related to cadastral information including survey measurements, transactions related to interests in land, general property descriptions, and boundary and corner evidence data. Any or all of these applications are intended to be supported by the standard. The standard is not intended to reflect an implementation design.

Classification of Wetlands and Deepwater Habitats of the United States: FGDC-STD-004

http://www.fgdc.gov/standards/status/sub3_4.html 

Provides a system that allows communication about wetlands and their features in a National context. Doing so enhances the ability of all agencies and individuals to interpolate and extrapolate wetland resource data, wetland loss and gain data, and restoration efforts in the same semantic and ecological context. The classification system was developed by wetland ecologists with the assistance of many private individuals and organizations and Local, State, and Federal agencies.

Vegetation Classification Standard: FGDC-STD-005

http://www.fgdc.gov/standards/status/sub2_1.html 

Supports the use of a consistent national vegetation classification system (NVCS) to produce uniform statistics in vegetation resources from vegetation cover data at the national level. It is important that, as agencies map or inventory vegetated Earth cover, they collect enough data accurately and precisely to translate it for national reporting, aggregation, and comparisons. Adoption of the Vegetation Classification and Information Standards in subsequent development and application of vegetation mapping schemes will facilitate the compilation of regional and national summaries. In turn, the consistent collection of such information will eventually support the detailed, quantitative, geo-referenced basis for vegetation cover modeling, mapping, and analysis at the field level.

Soil Geographic Data Standard: FGDC-STD-006

http://www.fgdc.gov/standards/status/sub2_2.html 

This document proposes a set of data standards for the inventory, mapping, and reporting of the soil resources of the United States. It includes a description of the proposed data elements to be used when reporting and transferring data which describes soil map units and their components. These map units are associated with soil maps developed by the National Cooperative Soil Survey.

Content Standard for Digital Orthoimagery: FGDC-STD-008-1999

http://www.fgdc.gov/standards/status/sub3_6.html 

Defines the orthoimage theme of the digital geospatial data framework envisioned by the FGDC . It is the intent of this standard to set a common baseline that will ensure the widest utility of digital orthoimagery for the user and producer communities through enhanced data sharing and the reduction of redundant data production.

Content Standard for Remote Sensing Swath Data: FGDC-STD-009-1999

http://www.fgdc.gov/standards/status/sub4_4.html 

The standard defines the minimal content requirements for a remote sensing swath and the relationships among its individual components.  It also discusses the treatment of optional supporting information within the swath model.  In the classification system of the Federal Geographic Data Committee Standards Reference Model (FGDC 1997), this standard is a Data Content Standard.  Data content standards provide semantic definitions of a set of objects and of the relationships among them.  This standard defines a concept called a swath that provides a means for associating certain kinds of remote sensing data with their geolocation.  To that end, it defines those items of information content that are necessary for the realization of the swath concept.  As a content standard, the Content Standard for Remote Sensing Swath Data does not specify encoding.  Encoding may be specified at some future time by a separate standard or standards.

Utilities Data Content Standard: FGDC-STD-010-2000

http://www.fgdc.gov/standards/status/sub3_1.html 

This Utilities Standard supports large-scale, intra-city applications such as engineering and life cycle maintenance of utility systems.  The components of each utility system described in this Utilities Standard are considered to represent features located outside the foundation of an enclosed structure.  This Utilities Standard describes eleven feature classes: compressed air, electrical distribution, electrical monitoring/control, fuel distribution, heating/cooling systems, industrial waste, natural gas distribution, saltwater, storm drainage collection, wastewater collection, and water distribution.  This standard does not contain all features necessary to describe or model communications, alarm systems, or long distance utilities networks that stretch between cities.  As with the Spatial Data Transfer Standard (SDTS), this standard uses a logical data model.

Data Transformation

Data Transformation consists of the protocols and languages that change the presentation of data within a graphical user interface or application.

Relevant standards:

OpenGIS Styled Layer Descriptor Implementation Specification (SLD) version 1.0

https://portal.opengeospatial.org/files/?artifact_id=1188 

SLD is an XML encoding for how the Open GIS Web Mapping Service (WMS) specification can be extended to allow user-defined symbolization of feature data.

OpenGIS Web Map Service Implementation Specification / ISO:19128 2005  (WMS) version 1.3

http://portal.opengeospatial.org/files/?artifact_id=5316 

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 sources that are both remote and heterogeneous.

Interface

Interface defines the capabilities of communicating, transporting and exchanging information through a common dialog or method. Delivery Channels provide the information to reach the intended destination, whereas Interfaces allow the interaction to occur based on a predetermined framework.

Service Discovery

Defines the method in which applications, systems or web services are registered and discovered.

Relevant standards:

OpenGIS Catalogue Service Implementation Specification (CAT) version 2.0

http://portal.opengeospatial.org/files/?artifact_id=5929&version=1 

Defines a common interface that enables diverse but conformant applications to perform discovery, browse and query operations against distributed and potentially heterogeneous catalog servers.

Service Description / Interface

Defines the method for publishing the way in which web services or applications can be used.

OGC has done work in this area. Services may use WSDL as a way to describe endpoint bindings. More information is usually available by invoking a given service’s GetCapabilities operation. This operation provides the calling application with more detailed, service domain-specific information. For example, in the case of the OGC Web Mapping Service, the GetCapabilities operation catalogs such features as available data layers and supported image formats. 

Relevant standards:

OpenGIS Reference Model (ORM) version 0.1.3

http://www.opengeospatial.org/specs/?page=orm 

The ORM describes a framework for the ongoing work of the Open Geospatial Consortium and its specifications and implementing interoperable solutions and applications for geospatial services, data, and applications.

OpenGIS Web Service Common Implementation Specification (OGC Common) version 1.0

https://portal.opengeospatial.org/files/?artifact_id=8798 

This document specifies many of the aspects that are, or should be, common to all or multiple OWS interface Implementation Specifications. Those specifications currently include the Web Map Service (WMS), Web Feature Service (WFS), and Web Coverage Service (WCS). These common aspects include: operation request and response contents; parameters included in operation requests and responses; and encoding of operation requests and responses.

APPENDIX E—Services

APPENDIX F—Technologies







































































































































































































































































































��Figure � SEQ Figure \* ARABIC �8�: FEA TRM Overview








� Geospatial “resources” is used in this document to mean a combination of data, information, tools, and technologies.


� Available as � HYPERLINK "http://www.whitehouse.gov/omb/egov/documents/FEA_SPP_Ver2.pdf" ��http://www.whitehouse.gov/omb/egov/documents/FEA_SPP_Ver2.pdf� 


� Available as � HYPERLINK "http://www.cio.gov/documents/RM_Profile_v1.pdf" ��http://www.cio.gov/documents/RM_Profile_v1.pdf� 


� � HYPERLINK "http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#appc" ��http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html#appc�


� http://www.fgdc.gov/publications/documents/geninfo/execord.html


� Available as � HYPERLINK "http://www.whitehouse.gov/omb/circulars/a119/a119.html" ��http://www.whitehouse.gov/omb/circulars/a119/a119.html� 


[�] Section 216 ("Common Protocols for Geographic Information Systems", Public Law 44 USC Ch 36) is part of the E-Government Act of 2002, available at � HYPERLINK "http://thomas.loc.gov/cgi-bin/query/z?c107:H.R.2458.ENR" ��http://thomas.loc.gov/cgi-bin/query/z?c107:H.R.2458.ENR�: 


[�]  In U.S. Federal law and policy, the terms "spatial", "geospatial", "geographic", "mapping", and "locational" when linked with the terms "data" or "information", and/or the terms "system" or "resource", are used interchangeably unless noted otherwise.


� Available as � HYPERLINK "http://www.whitehouse.gov/omb/egov/documents/2005_FEA_PMO_Action_Plan_FINAL.pdf" ��http://www.whitehouse.gov/omb/egov/documents/2005_FEA_PMO_Action_Plan_FINAL.pdf� 


� The distinction between geospatial data and information is subjective and depends on the outlook of the observer and the context of the observation. Therefore the terms will be used interchangeably throughout this document.


� Available as � HYPERLINK "http://www.whitehouse.gov/omb/circulars/a130/a130trans4.pdf" ��http://www.whitehouse.gov/omb/circulars/a130/a130trans4.pdf� 


� Office of Management and Budget, Circular A-16: Coordination of Geographic Information and Related Spatial Data Activities (Revised), section 2a, http://www.whitehouse.gov/omb/circulars/a016/a016_rev.html


� Available at � HYPERLINK "http://www.fgdc.gov/metadata/contstan.html" ��http://www.fgdc.gov/metadata/contstan.html� 


� The President’s E-Government Strategy is available as � HYPERLINK "http://www.whitehouse.gov/omb/egov/documents/e-gov_strategy.pdf" ��http://www.whitehouse.gov/omb/egov/documents/e-gov_strategy.pdf� 


� Orthorectification is the process of transforming raw imagery to an accurate orthogonal projection. Without orthorectification, scale is not constant in the image and accurate measurements of distance and direction can not be made.


� Place in this discussion may include:  address (physical), address (postal), area, bearing, bearings, city, community, compass, country, direction, distance, district, domicile, event, facility, geography, house, household, incident, latitude, locale, locality, locate, location, longitude, neighborhood, pinpoint, place, point, port, position, post, property, region, reservation, residence, river reach, route, scene, site, situation, space, spot, station, street, suburb, terrain, territory, topography, town, tract, venue, vicinity, village, watershed, where, whereabouts, ZIP code, zone





� In July 2003, ISO announced the approval and publication of ISO 19115, Geographic information - Metadata. The concrete XML encoding of 19115 (ISO 19139) should be progressed in November, 2005. Meanwhile, many organizations continue to use the Content Standard for Digital Geospatial Metadata (version 2.0), FGDC-STD-001-1998.


� Block group is the name for a subdivision of a census tract. A census tract is a small, relatively permanent statistical subdivision of a county or statistically equivalent entity, delineated for data presentation purposes by a local group of census data users or the geographic staff of a regional census center in accordance with U.S. Census Bureau guidelines. The block group is the lowest-level geographic entity for which the U.S. Census Bureau tabulates sample data from a decennial census.


� The FGDC organizes efforts to model some of the major thematic data elements as discussed in section � REF _Ref532890857 \w \h ��7.1.5.2� and on the Web at http://www.fgdc.gov/metadata/contstan.html.


� An overview of this work is found at � HYPERLINK "http://www.fgdc.gov/standards/framework/index.html" ��http://www.fgdc.gov/standards/framework/index.html�. The current status is available at � HYPERLINK "http://www.fgdc.gov/standards/framework/status.html" ��http://www.fgdc.gov/standards/framework/status.html�.


� The information in this section is taken directly from the FEA Consolidated Reference Model.


� The information in this section is taken from the white paper entitled Service Component-Based Architectures, Version 2.0, June 2004, developed by the Federal CIO Council, Architecture and Infrastructure Committee, in collaboration with the FEA-PMO and the Industry Advisory Council. The purpose of this white paper is to inform agencies’ thinking on development and use of enterprise architecture, in a manner consistent with Component sharing, and the objectives of the FEA. The document is available as � HYPERLINK "http://colab.cim3.net/file/work/geocop/SCBA_2.0_FINAL.pdf" ��http://colab.cim3.net/file/work/geocop/SCBA_2.0_FINAL.pdf�.


� The work accomplished for GSA can be found at � HYPERLINK "http://fgdc.gov/geoportal/" ��http://fgdc.gov/geoportal/� 


� This is available as � HYPERLINK "http://colab.cim3.net/cgi-bin/wiki.pl?HomelandSecurityGeospatialEnterpriseArchitecture" ��http://colab.cim3.net/cgi-bin/wiki.pl?HomelandSecurityGeospatialEnterpriseArchitecture� 


� Information adapted from Service Component-Based Architectures, Version 2.0, Federal CIO Council, Architecture and Infrastructure Committee, June, 2004.


� Information adapted from Service Component-Based Architectures, Version 2.0, Federal CIO Council, Architecture and Infrastructure Committee, June, 2004. 


� The Geospatial Applications and Interoperability Working Group of the FGDC has created an excellent reference model called, A Geospatial Interoperability Reference Model (GIRM), that was used to ensure coverage of topics within this TRM. It is available as � HYPERLINK "http://gai.fgdc.gov/girm/v1.1/" ��http://gai.fgdc.gov/girm/v1.1/�


� For instance, in the first year a technology improvement might be to add more bandwidth to a help desk network, the next year add more computers, the final year upgrade the software. 


� Note that the PRM does not involve the Mode of Delivery layer of the BRM. Mode of Delivery is essentially an attribute of a service to citizens—it describes how that service is delivered, not what it is.


� “We will hire a qualified GIO by January, so that he or she can design a geospatial program tailored to our agency by June, so that we can provide geospatial services to our agency by December, so that our agency can improve its response to natural disasters in time for hurricane season the following summer.”


� OMB released the Enterprise Architecture Assessment Framework, version 2.0 (EAAF 2.0) in November 2005. It is


available as http://www.whitehouse.gov/omb/egov/documents/OMB_EA_Assessment_Framework_2_FINAL.pdf





� � HYPERLINK "http://colab.cim3.net/cgi-bin/wiki.pl?Enterprise_Architecture_Glossary_Of_Terms" ��http://colab.cim3.net/cgi-bin/wiki.pl?Enterprise_Architecture_Glossary_Of_Terms�


� “In databases, ACID stands for Atomicity, Consistency, Isolation, and Durability. They are considered to be the key transaction processing features/properties of a database management system, or DBMS. Without them, the integrity of the database cannot be guaranteed.” –Wikipedia (http://en.wikipedia.org/wiki/ACID)


� � HYPERLINK "http://mcmcweb.er.usgs.gov/sdts/whatsdts.html" ��http://mcmcweb.er.usgs.gov/sdts/whatsdts.html� 


� The shapefile is a very common format for geospatial information and the technical description is openly published on the Internet.
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