Introduction

<<paraphrased from DHS TRM if OK with IM>>

Purpose

As a key element of the FEA, the TRM-Geospatial Profile establishes the basic guidance necessary to help ensure that proposed IT solutions which have or desire a geospatial location component are in compliance with industry standards, and therefore are likely to integrate efficiently into a multi-agency information sharing and processing environment. Specifically, the TRM-Geospatial Profile is intended to describe elements of proposed solutions using a standard vocabulary and categorization scheme to allow them to be compared to identify overlaps and gaps.

Goals

Establishing and institutionalizing the TRM-Geospatial Profile will provide the guidance and direction the federal government needs to function as an integrated enterprise capable of accomplishing all of the missions for which it is, or will be, responsible.  The goals of the TRM-Geospatial Profile are as follows:

· Promote vendor independence through the use of standards-based products and interchangeable services and components,

· Improve interoperability, reuse, and information 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, and

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

Audience

This profile of the TRM is intended for use by IT managers, procurement officials, program and project sponsors, technical and systems architects, software developers and maintainers, IT operations management and staff, security personnel, enterprise infrastructure staff, systems integrators, vendors, and service providers.  Strategic Planners, Investment Managers, and enterprise architects will also use it to guide the planning process, and to guide the creation and evolution of enterprise technical and systems architectures.

Intended Uses

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

· Ensuring interoperability among DHS systems and with 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 concern. This profile of the TRM adopts the organizational scheme of the Federal EA (FEA) TRM to ensure interoperability with Service Components outside the geospatial domain.

The TRM-Geospatial Profile 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 view 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.

Standards Profile

The implementation of the TRM-Geospatial Profile is accomplished through definition of a Standards Profile.  The initial Geospatial Standards Profile is at the end of this document.

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

The TRM-Geospatial Profile must be viewed within the context of the SRM-Geospatial Profile.  The functionally-oriented capabilities described in the SRM-Geospatial Profile in terms of “Service Components” are enabled by technical services described in this document.  It is assumed that, as the SRM-Geospatial Profile matures, the TRM-Geospatial Profile will change in response.

Terminology

The following terms and intended usage are presented to aid the reader.

· Application—an automated business process or portion thereof.  It is composed of components unique to the application as well as shared components.  

· Business Logic—the portion of an application that is concerned with the encoding of business rules specific to the application.

· Channel—a mode of application access and delivery consisting of an end-point device, interface software, and a communications path to the application logic.  An example is a Web browser executing on a Personal Digital Assistant (PDA) using a wireless protocol to access application on the Internet.

· Data Store—a logical data “container.”  An implementation of a data store may be a relational Database Management System (DBMS), a spatial data store (for geographic information system support), an indexed file system, a flat file system, an associative data store, or any other viable storage model.

· End-user Device—any device and associated operating system or other run-time software that is used to connect an end-user with an application.  Examples are PDAs, cellular phones, printers, plotters, and desktop and laptop computers.

· End-user—a human interacting with a computer-based application.

· Infrastructure Services—software components that provide common-use functionality to applications and/or to other services and are application-neutral; that is the services can and are expected to be used by any arbitrary application.  Examples are a Web portal and an application server.

· Service Component—as defined by the FEA Service Component Reference Model (SRM), a service component is the most granular level of the SRM framework.  Service components are combined to provide specific business services organized by service type and service layer in the SRM.  Examples are Data Access Services and Directory Services.

· Service Framework—a specific configuration of technical services, protocols, and interfaces grouped by similar functionality into conceptual layers.  

· Service Platforms—application-neutral computing, storage, and communications devices and software that provide the technical environment required by the Service Framework.  These are the computers, operating systems, storage subsystems, and networks that comprise the physical level of the DHS IT infrastructure.

· Technical Component—in contrast to the functional capability provided by a service component, a technical component is the software or hardware implementation of a specific technical function.  A technical component may be custom developed or acquired from a vendor, through open source channels, or from other appropriate sources.

· Technical Service—in this document, a technical service is a technical component that provides functionality to applications and other technical services through well-defined and published interfaces.

Approach

The FEA TRM provides a view of technical services, protocols and interfaces 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.

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. 
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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:

1. a specialized compact geospatial data format
2. geospatial indexing
3. geospatial data access and processing functions
Less common is geospatial database support for advanced functions such as replication, long transactions, atomic transactions, etc. This level of geospatial awareness is usually present only in products with native geospatial support.

Notable databases with native geospatial support:

· IBM DB2

· MySQL

· Oracle

· PostgreSQL

Databases with geospatial support via 3rd-party products: 

· IBM DB2

· Microsoft SQL Server

· MySQL

· Oracle

· PostgreSQL

· Sybase

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.
Security

Security defines the methods of protecting information and information systems from unauthorized access, use, disclosure, disruption, modification, or destruction in order to provide integrity, confidentiality and availability.

GeoDRM special b/c certain inherently spatial characteristics are accounted for in GeoDRM that would not be part of any other security regime. No specs here yet – how to mention??

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:

OGC Styled Layer Descriptor (SLD)

https://portal.opengeospatial.org/files/?artifact_id=1188
SLD is an XML encoding for how the Web Mapping Service (WMS) specification can be extended to allow user-defined symbolization of feature data.

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

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 sending 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:

Web Feature Service

https://portal.opengeospatial.org/files/?artifact_id=8339
The OGC Web Feature Service allows a client to retrieve and update geospatial data encoded in 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 CQL as defined in the OpenGIS Catalogue Interface Implementation Specification. 5. The datastore 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.

Web Coverage Service

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

Extends the OGC Web Mapping Service (WMS) interface to allow access to whole or portions of geospatial "coverages"—regularly varying gridded data sets such as aerial imagery.

Filter Encoding

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

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 a group of people representing government 

agencies, universities, and private companies 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
SDTS Part 6: Point Profile: FGDC-STD-002.6

http://www.fgdc.gov/standards/status/sub2_3.html
SDTS Part 7: Computer-Aided Design and Drafting (CADD) Profile: FGDC-STD-002.7-2000

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

asdf

Simple Features for SQL

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

The 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

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

This specification describes a CORBA implementation of Simple Features.

Simple Features for OLE/COM

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:

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

http://www.fgdc.gov/metadata/contstan.html
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
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
Metadata Profile for Shoreline Data: FGDC-STD-001.2-2001

http://www.fgdc.gov/standards/status/sub5_6.html
Cadastral Data Content Standard: FGDC-STD-003

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

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

http://www.fgdc.gov/standards/status/sub3_4.html
Vegetation Classification Standard: FGDC-STD-005

http://www.fgdc.gov/standards/status/sub2_1.html
Soil Geographic Data Standard: FGDC-STD-006

http://www.fgdc.gov/standards/status/sub2_2.html
Content Standard for Digital Orthoimagery: FGDC-STD-008-1999

http://www.fgdc.gov/standards/status/sub3_6.html
Content Standard for Remote Sensing Swath Data: FGDC-STD-009-1999

http://www.fgdc.gov/standards/status/sub4_4.html
Utilities Data Content Standard: FGDC-STD-010-2000

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

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:

GML

Context

CSDGM (FGDC-STD-001-1998) mention ISO harmonization efforts
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:

SLD

Web Mapping Service

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:

CS-W-Catalog

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:

OGC Reference Model

OGC Web Services Common

Geospatial Standards Profile

	Organization
	Document Code
	Specification Title
	Description

	OGC
	ORM
	OGC Reference Model
	The ORM describes a framework for the ongoing work of the Open Geospatial Consortium and our specifications and implementing interoperable solutions and applications for geospatial services, data, and applications 

	OGC
	OGCCommon
	OGC Web Services Common
	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.

	OGC
	WFS
	Web Feature Service
	The OGC Web Map Service allows a client to overlay map images for display served from multiple Web Map Services on the Internet. In a similar fashion, the OGC Web Feature Service allows a client to retrieve and update geospatial data encoded in 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 CQL as defined in the OpenGIS Catalogue Interface Implementation Specification. 5. The datastore 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.

	OGC
	Filter
	Filter Encoding
	Filter Encoding (Filter): 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 [2].

	OGC
	WMC
	Web Map Context Documents
	A companion specification to the OGC Web Map Service Interface Implementation Specification version 1.1.1 [4], 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

	OGC
	OpenLS
	OpenGIS Location Services
	This OpenGIS Implementation Specification describes OpenGIS Location Services (OpenLS): Core Services, Parts 1-5, also known as the GeoMobility Server (GMS), an open platform for location-based application services. It also outlines the scope and relationship of OpenLS with respect to other specifications and standardization activities. 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.

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

	OGC
	WMS
	Web Mapping Service
	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.

	OGC
	WCS
	Web Coverage Service
	Extends the Web Map Server (WMS) interface to allow access to geospatial "coverages" that represent values or properties of geographic locations, rather than WMS generated maps (pictures).

	OGC
	GML
	Geography Markup Language
	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.

	OGC
	SLD
	Styled Layer Descriptor
	The SLD is an encoding for how the Web Map Server (WMS 1.0 & 1.1) specification can be extended to allow user-defined symbolization of feature data.

	OGC
	Grid
	Grid Coverages
	This specification was designed to promote interoperability between software implementations by data vendors and software vendors providing grid analysis and processing capabilities.

	OGC
	CTS
	Coordinate Transformation Services
	Provides interfaces for general positioning, coordinate systems, and coordinate transformations.

	OGC
	SF
	Simple Features - SQL, CORBA, OLE/COM
	The Simple Feature Specification application programming interfaces (APIs) provide for publishing, storage, access, and simple operations on Simple Features (point, line, polygon, multi-point, etc).

	OGC
	SML
	Sensor Model Language for In-situ and Remote Sensors
	The Sensor Model Language work proposes an XML schema for describing the geometric, dynamic, and observational characteristics of sensor types and instances.

	OGC
	UoM
	Units of Measure Recommendation
	Common semantic for units of measurement to be used across all OGC specifications.

	OGC
	WTS
	Web Terrain Service
	This document is a companion specification to the OpenGIS Web Map Service Interface Implementation Specification version 1.1.1 [4], hereinafter "WMS 1.1.1." WMS 1.1.1 specifies how individual map servers describe and provide their map content. The present Web Terrain Service specification describes a new operation, GetView, and extended Capabilities which allow a 3D terrain view image to be requested, given a map composition, a terrain model on which to drape the map, and a 3D viewpoint from which to render the terrain view. A simple attempt is also made to reconcile 2D and 3D viewpoints by allowing the requested 3D area of view to be approximated with a WMS 1.1.1 bounding box.

	
	
	
	

	FGDC
	FGDC-STD-001-1998
	Content Standard for Digital Geospatial Metadata (version 2.0)
	http://www.fgdc.gov/metadata/contstan.html

	FGDC
	FGDC-STD-001.1-1999
	Content Standard for Digital Geospatial Metadata, Part 1: Biological Data Profile
	http://www.fgdc.gov/standards/status/sub5_2.html

	FGDC
	FGDC-STD-012-2002
	Content Standard for Digital Geospatial Metadata: Extensions for Remote Sensing Metadata
	http://www.fgdc.gov/standards/status/csdgm_rs_ex.html

	FGDC
	FGDC-STD-001.2-2001
	Metadata Profile for Shoreline Data
	http://www.fgdc.gov/standards/status/sub5_6.html

	FGDC
	FGDC-STD-002
	Spatial Data Transfer Standard (SDTS)
	http://mcmcweb.er.usgs.gov/sdts/
(a modified version was adopted as ANSI INCITS 320:1998, which is undergoing periodic review through INCITS Technical Committee L1)

	FGDC
	FGDC-STD-002.5
	SDTS Part 5: Raster Profile and Extensions
	http://www.fgdc.gov/standards/status/sub4_1.html

	FGDC
	FGDC-STD-002.6
	SDTS Part 6: Point Profile
	http://www.fgdc.gov/standards/status/sub2_3.html

	FGDC
	FGDC-STD-002.7-2000
	SDTS Part 7: Computer-Aided Design and Drafting (CADD) Profile
	http://www.fgdc.gov/standards/status/sub3_2.html

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	FGDC
	FGDC-STD-003
	Cadastral Data Content Standard
	http://www.fgdc.gov/standards/status/sub3_5.html

	FGDC
	FGDC-STD-004
	Classification of Wetlands and Deepwater Habitats of the United States
	http://www.fgdc.gov/standards/status/sub3_4.html

	FGDC
	FGDC-STD-005
	Vegetation Classification Standard
	http://www.fgdc.gov/standards/status/sub2_1.html

	FGDC
	FGDC-STD-006
	Soil Geographic Data Standard
	http://www.fgdc.gov/standards/status/sub2_2.html

	FGDC
	FGDC-STD-007
	Geospatial Positioning Accuracy Standard, Part 3, National Standard for Spatial Data Accuracy
	http://www.fgdc.gov/standards/status/sub1_1.html

	FGDC
	FGDC-STD-008-1999
	Content Standard for Digital Orthoimagery
	http://www.fgdc.gov/standards/status/sub3_6.html

	FGDC
	FGDC-STD-009-1999
	Content Standard for Remote Sensing Swath Data
	http://www.fgdc.gov/standards/status/sub4_4.html

	FGDC
	FGDC-STD-010-2000
	Utilities Data Content Standard
	http://www.fgdc.gov/standards/status/sub3_1.html

	FGDC
	FGDC-STD-011-2001
	U.S. National Grid
	http://www.fgdc.gov/standards/status/usng.html

	
	
	
	

	
	
	
	

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

	ISO
	17572
	Intelligent Transport Systems (ITS) -- Location Referencing for Geographic Databases
	

	ISO
	18026
	Information technology -- Spatial Reference Model (SRM)
	

	ISO
	18042-4
	Information technology -- Computer graphics and image processing -- Spatial reference model language bindings -- Part 4: C
	

	ISO
	19101:2002
	Geographic Information - Reference Model
	

	ISO
	19101-2
	Geographic information -- Reference model -- Part 2: Imagery
	

	ISO
	19103
	Geographic information -- Conceptual schema language
	

	ISO
	19104
	Geographic information -- Terminology
	

	ISO
	19105:2000
	Geographic Information - Conformance and testing
	

	ISO
	19106:2004
	Geographic Information - Profiles
	

	ISO
	19107:2003
	Geographic Information - Spatial schema
	

	ISO
	19108:2002
	Geographic Information - Temporal Schema
	

	ISO
	19109:2005
	Geographic Information - Rules for application schema
	

	ISO
	19110:2005
	Geographic Information - Methodology for feature cataloguing
	

	ISO
	19111:2003
	Geographic Information - Spatial referencing by coordinates
	

	ISO
	19112:2003
	Geographic Information - Spatial referencing by geographic identifiers
	

	ISO
	19113:2002
	Geographic Information - Quality Principles
	

	ISO
	19114:2003
	Geographic Information - Quality evaluation procedures
	

	ISO
	19115:2003
	Geographic Information - Metadata
	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
	19115-2
	Geographic information -- Metadata -- Part 2: Extensions for imagery and gridded data
	

	ISO
	19116:2004
	Geographic Information - Positioning services
	

	ISO
	19117:2005
	Geographic Information - Portrayal
	

	ISO
	19118
	Geographic Information - Encoding
	

	ISO
	19119:2005
	Geographic Information - Services
	

	ISO
	19120:2001
	Geographic information -- Functional standards
	

	ISO
	19121:2000
	Geographic information -- Imagery and gridded data
	

	ISO
	19123
	Geographic Information - Schema for coverage geometry and functions
	

	ISO
	19125-1:2005
	Geographic Information - Simple feature access -- Part 1: Common architecture
	

	ISO
	19125-2:2004
	Geographic Information - Simple feature access -- Part 2: SQL option
	

	ISO
	19127:2005
	Geographic information -- Geodetic codes and parameters
	

	ISO
	19128
	Geographic information -- Web Map Server interface
	

	ISO
	19130
	Geographic information -- Sensor and data models for imagery and gridded data
	

	ISO
	19131
	Geographic information -- Data product specification
	

	ISO
	19132
	Geographic information -- Reference model -- Location based services framework
	

	ISO
	19133
	Geographic information -- Location-based services -- Tracking and navigation
	

	ISO
	19134
	Geographic information -- Location based services -- Multimodal routing and navigation
	

	ISO
	19135
	Geographic information -- Procedures for item registration
	

	ISO
	19136
	Geographic information -- Geography Markup Language
	

	ISO
	19137
	Geographic information -- Generally used profiles of the spatial schema and of similar important other schemas
	

	ISO
	19138
	Geographic information -- Data quality measures
	

	ISO
	19139
	Geographic information -- Metadata -- XML schema implementation
	

	ISO
	19141
	Geographic information -- Schema for moving features
	

	ISO
	19142
	Geographic Information - Web Feature Service
	

	ISO
	19143
	Geographic Information - Filter encoding
	

	ISO
	6709:1983
	Standard representation of latitude, longitude and altitude for geographic point locations
	

	
	
	
	

	ANSI
	320-1998 (R2003)
	Information technology - Spatial Data Transfer
	

	ANSI
	353-2004
	Information Technology - Geographical Information Systems - Spatial Data Standard for Facilities, Infrastructure, and Environment (SDSFIE)
	

	ANSI
	61-1986 (R2002)
	Geographic Point Locations for Information Interchange, Representation of (formerly ANSI X3.61-1986 (R1997))
	

	
	
	
	

	INCITS
	BSR INCITS PN-1574-D-200x
	Information technology - Geographic Information Framework Data Content Standards
	

	
	
	
	

	DOJ
	
	Global Justice XML Data Model (Global JXDM), Version 3.0.2
	http://it.ojp.gov/topic.jsp?topic_id=4       an object-oriented data model for organizing the content of a data dictionary (the Global JXDD) in a database. From this database an XML schema specification can be generated that consistently represents the semantics and structure of common data elements and types required to exchange information within the justice and public safety communities.

	
	
	Common Alerting Protocol v 1.0
	http://www.oasis-open.org/committees/download.php/6334/oasis-200402-cap-core-1.0.pdf








