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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 technology with conventional data and technologies are often one of the most significant enablers of improved decision making within business operations and increased performance of key mission requirements across all levels of governments. This section is provided to help managers and architects gain a better understanding of how they can incorporate geospatial data, services and technology as a part of their business processes.
The content of this section is a) a background and purpose of the FEA BRM including an instructive explanation of the geospatial aspects of its elements, b) a description of the business view of the National Spatial Data Infrastructure as an element of the Federal enterprise, and c) a geospatial Business Reference Model development process that supports better inclusion of geospatial concepts in organizational enterprise architectures.
1 The FEA Business Reference Model 

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) independently of the agencies which perform them and categorizes them into 3 Business Areas.  These three business areas are: Service to the Citizen, Support Delivery of Services, Management of Government Resources (see Figure 1).
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Figure 1: FEA BRM Overview (depicting Business Areas and Lines of Business, but not Sub-functions)
“An FEA is being constructed that, once it is further developd, may help identify potentially redundant geospatial investments…According to OMB’s branch chief for information policy and technology, OMB reviews all new investment proposals against the federal government’s Lines of Business in its BRM to identify those investments that appear to have some commonality. Many of the model’s Lines of Business include areas in which geospatial information is of critical importance, including disaster management (the cleanup and restoration activities that take place after a disaster); environmental management (functions required to monitor the environment and weather, determine proper environmental standards, and address environmental hazards and contamination); and transportation (federally supported activities related to the safe passage, conveyance, or transportation of goods and people).
”

The FEA BRM Business Areas, Lines of Business, and Sub-functions are all expressed at an agency-independent level of granularity. While a few of the LoBs and Sub-functions may be entirely implemented within a single agency, this is not at all the norm. This means that agencies will need to define business activities that they do perform and then categorize them under the FEA BRM hierarchy so that OMB can appropriately manage these activities in a cross-agency environment. The table in Annex A provides brief examples of geospatial activities that might fall under the various Lines of Business in the FEA BRM. This table should serve an a further illustration of the pervasive nature of geospatial within the Federal enterprise.

The ability to effectively identify the geospatial characteristics of an agency’s business activities begins with a thorough analysis of the operational mission of the organization. The development of an accurate description of an organization’s business activities (and service chains) and priorities of the business enterprise will help managers and program officials determine the relationship of geospatial to their business functions. This topic will be covered in more detail in section 3.
2 The Business View of the National Spatial Data Infrastructure

The value of Geospatial information is obvious when it is in the form of a map or a remotely sensed image. However more often, its value and presence it is not obvious when it is embedded as text, statistics, charts, records or other information within a data warehouse. In the majority of cases location within warehouses is limited to addresses.  However, Geospatial data is any type of data which can be associated with a location in space and time. So in addition to an address it can be a place name; the position of a vehicle with a GPS receiver; the place a statistic represents or the place where it was gathered; where a cell phone call was made, where it was received or where the speakers are talking about; the room where a patient is in a hospital; or one of an innumerable other ways of relating something to a location. Geospatial services and technologies are software and hardware functions and capabilities which provide for the collection, access, analysis, dissemination, integration, sharing and use of geospatial information. In its fullest sense, geospatial information is ubiquitous, cuts across all Lines of Business and has tremendous potential as an integrator of information from seemingly disconnected business activities or original sources of input. 
The National Spatial Data Infrastructure is an initiative to increase and improve the availability and use of geospatial information across all sectors within the United States. For the purposes of this section, the NSDI is presented as another tool that should be considered once you have determined that there is a place/location component to your business operation. The NSDI and the associated Geospatial-One Stop Portal can be used to support the implementation of most of the FEA Lines of Business that comprise the business of a Federal Enterprise and supports all Modes of Delivery identified in the FEA through:

1. Providing access to geospatial data and services for all Lines of Business 

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 

3. Facilitating the sharing and reuse of data and services through standards and specifications for interoperability

4. Providing a client centered delivery system which enables multiple means of delivery

5. Ensuring that redundancy and waste are reduced to the minimum and that data and services meet users needs and are easy to use

[[NOTE FROM KURT: I am not really very satisfied that this section 2 belongs at all in this BRM section of the profile. Can we not say these things in the introduction? Otherwise, I am afraid that what we should do is extend the BRM with a specific Sub-function (probably under, Public Goods Creation and Management) called NSDI]]
3 Geospatial Business Reference Model Development Process
The Geospatial BRM must relate directly to the BRM for an organization Enterprise Architecture and it must become part of it or embedded in it to be truly effective. The primary goal of this Geospatial BRM development process is to provide guidance in the development of the broader BRM such that geospatial aspects are captured and brought to light so that the benefits of identifying these aspects are realized in all parts of the Enterprise.

This development process is predicated on the assumption that some business analysis work has already been done and that work has generated a series of business activities within the Enterprise and that these are documented to some level of detail so that further analysis can be conducted. If you do not have a list of business activities, then these will need to be generated as they are the key to obtaining the artifacts that will lead to an enterprise architecture that truly reflects the needs and priorities of the Enterprise.
Our example business activity that we will use in later portions of this document is the "Activate Resources in Response to Incident" activity. The description for this activity is:

Deploy people and equipment that play an active role in responding to any kind of incident. (e.g., emergency response teams, medical surge response, etc.) Includes the resources associated with any organization (Department of Homeland Security (DHS), federal, state, local, tribal, maybe even international).
3.1 Process
The Geospatial BRM development process starts with reading and analyzing business activity descriptions to determine the role of geospatial data and technology in the execution of the business activity. The goal of this analysis step is to develop Geospatial Business Statements for each activity that describe the role of geospatial data and technology in the business activity. Geospatial Service Components may also be generated during this process, as we will see later.

The following list of qeospatial business questions are provided to help the Enterprise Architect obtain enough information to write Geospatial Business Statements. It is recommended that these questions be asked to Subject Matter Experts in the activity. If Subject Matters Experts are not available or the time with them is extremely limited, it is recommended that the Enterprise Architect perform research (by reading as many documents as possible concerning the business activity) and ask these questions as the research is being conducted.

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

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

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, 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 the place/position/location/address have an impact on the way that an activity is conducted? In other words, does the activity vary by place/position/location/address or do the characteristics of a place/position/location/address impact 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 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 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?
Geospatial Business Statements are “sentences”, typically in the familiar Subject-Verb-Object form, that are made up of Geospatial Business Language elements. Each Geospatial Business Language element must have a concrete definition. 

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 unit; a geoprocessing user tool; a geospatial service component.

· Process – A general business series of actions 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.)

Annex B provides an initial list of Geospatial Business Language elements for use by Enterprise Architects, however, it should be recognized that many more are possible and that some care should be taken to generate or identify new Geospatial Business Language elements as this process is being used.

Geospatial Service Components are often identified over the course of analyzing many business activities and they are elements that show up over and over in the course of writing Geospatial Business Statements. Once these common components are identified, the Enterprise Architect can return to past Geospatial Business Statements and rewrite them based on the Geospatial Service Component(s) that have been identified. This iterative process has the great benefit of improving reuse within the business anaylsis write-up and the Geospatial Service Components are the foundation and content of the Geospatial Service Component Reference Model.

The Geospatial Service Component Reference Model contains an initial list of Geospatial Service Components for use by Enterprise Architects, however, it should be recognized that many more are possible and that some care should be taken to generate or identify new Geospatial Service Component as this process is being used.

For example, an analysis of the "Activate Resources in Response to Incident" activity, might yield the following Geospatial Business Statements (note the Geospatial Business Language elements in our example are listed in italics):

· Conduct Incident Management in response to an incident, including situation awareness (and generating situation reports), guiding personnel and resources to the incident location, monitoring (referencing) related threats, threat assessments and threat consequence assessments, coordinating and monitoring response assets and parties (e.g., police, fire, emergency management technician (EMT) and mutual aid assets, incident commander, etc), and reporting status to persons in the command and control chain (see incident reporting). [Support Federal Response Plan ESF 5 (Information & Planning); provide mapping support for staging, team deployment and resource allocation (updated hourly).]

· Support navigation to incidents. Use fixed physical navigational aids for dead reckoning. Use analog direction finding, measuring, and positioning equipment in conjunction with maps and charts for the purpose of navigating to an incident location. Use linear reference systems such as uniform address-interval/street address guide (SAG) to respond to an incident for which street address is the only locator. Identify obstructions to navigation or to locate suitable landing zones near an incident. Create, update, reference and share navigation guidance for response assets.

· Perform Incident Reporting to create and share Incident Reports.

· Manage and coordinate response assets (equipment and materials) to ensure their availability for response operations. Plan for contingencies. Create, update, reference and share asset inventory data.

For the "Activate Resources in Response to Incident" activity, the Geospatial Service Components might be:

· Incident Management: The means to support command and control for an incident or event, including situation awareness, monitoring threats and threat assessments, coordinating and monitoring response activities, assets, personnel, etc., and reporting status to persons in the command and control chain (see incident reporting). Create and manage incident/event data. Generate and disseminate alerts and warnings. Support pertinent communications. Reference relevant weather and other supporting geospatial data. Determine containment areas, logistics and deployment plans and ingress/egress routes for incidents. Update incident/event records to reflect response results.

· Electronic Navigation: The means to determine, verify, and simulate navigation guidance for mobile assets. To produce navigation instructions and guidance data for use in computer-assisted navigation. These need to be uploaded to conveyances (for navigation) and simulators (for mission rehearsal). Employ navigation technologies such as Long Range Radio Aid to Navigation (LORAN), Global Positioning System (GPS), digital nautical charts (NOAA), and flight planning and management software with digital aeronautical charts (FAA), Automatic Vehicle Location (AVL) and in-vehicle navigation systems, and inertial navigation systems (INS).

· Incident Reporting: The means to generate reports about incidents for proper authorities.

· Asset Inventory Management: Enterprise-level application(s) that is used to manage fixed and mobile Assets. In particular, to monitor and track the location/time/identity/activity/status for a set of Assets.

As previously stated, the process described in this section is iterative because, as analysis continues, new elements of the Geospatial Business Language and new Geospatial Service Components will emerge that will then need to be re-introduced into past Geospatial Business Statements. This feedback and improvement characteristic is highly important to the overall process and, if patiently applied, will prove to be useful fruit later in the architecture development.
Annex A: Geospatial Activity Examples for FEA BRM Lines of Business
Annex B: Geospatial Business Language
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