	Specification Name (Abbreviation)
	Type


	Description
	Relationship to CrisisGrid Framework
	Status of  Specification

	Web Feature Service (WFS)
	Service
	The Web Feature Service supports the query and discovery of geographic features.  In a typical Web-base scenario, Web Feature Service delivers GML (XML) representations of simple geospatial features in response to queries from HTTP clients.  Clients (service requestors) access geographic feature data through a WFS by submitting a request for just those features that are needed for an application.  The client generates a request and posts it to a WFS instance (a WFS server on the Web).  The WFS instance executes the request, returning the results to the client (service requester) as GML.  A GML-enabled client can manipulate or operate on the returned features. 
	WFS will provide the means to access geographic features including critical infrastructure features, incident locations (points, paths, or areas), and flood-related geographic features including inundation areas, watershed boundaries, demographic feature, and any other feature-based information required for flood or impact analysis and simulation.
	Category: OpenGIS Implementation Specification 
V1.0 : 2002-09-19

             Adopted Specification

             HTTP post/get

             GML 2.0

V1.1 : will support  GML 3.0

	Geography Markup Language (GML)
	Encoding
	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.  GML utilizes the OpenGIS® Abstract Specification geometry model which has been harmonized with the ISO geospatial geometry model.  The GML Specification includes the ability to handle complex geometries and properties.  GML is used to represent geographic features conforming to well-defined application schema for purposes of transport across computational interfaces (e.g., WFS)
	GML will be an important element of the information modeling effort conducted for CrisisGrid. GML will be the starting place for application ontologies built under the CrisisGrid effort.
	Category: OpenGIS Implementation Specification 
V3.0 : 2003-01-29

           Adopted Specification

V3.1 : 2004-04-19

	Web Coverage Service (WCS)
	Service
	The Web Coverage Service supports the query and discovery of geographic information that conforms to a gridded (regularly spaced or not) data model,  termed "coverages" – that is, digital geospatial information representing space-varying phenomena.  In a typical Web-base scenario, Web Coverage Service delivers arrays of data representations (in existing image or gridded data formats) of subsets of geographic coverages in response to queries from HTTP clients.  Clients (service requestors) access geographic coverage data through a WCS by submitting a request for a subset of a coverage needed for an application.  The client generates a request and posts it to a WCS instance (a WCS server on the Web).  The WCS instance executes the request, returning the results to the client (service requester) in one of the following supported formats:

a) GeoTIFF <http://www.remotesensing.org/geotiff/geotiff.html>

b) HDF-EOS <http://heineken.gsfc.nasa.gov/>

c) DTED <http://www.nima.mil/publications/specs/printed/89020A/89020A_DTED.pdf>

d) NITF <http://www.ismc.nima.mil/ntb/baseline/1999.html>

e) GML <http://www.opengis.org/techno/documents/02-023r4.pdf>


	WCS will provide the means to access geographic coverages including digital elevation models, imagery, orthophotography, weather coverages (such as predicted rainfall, air pressure, wind speed and direction), and any other space-varying flood-related phenomena.
	Category: OpenGIS Implementation Specification 
V1.0 : 2003-10-16

          Adopted Specification

          HTTP post/get

          GML 3.0

	Web Map Service (WMS)
	Service
	A Web Map Server (WMS) generates "pictures" of georeferenced data.  Independent of whether the underlying data are simple features (such as points, lines and polygons) or coverages (such as gridded fields), the WMS produces an image of the data that can be directly viewed in a graphical web browser or other picture-viewing software.  An extension of the basic Web Map Server is the Styled Layer Descriptor (SLD) Web Map Server.  The SLD enabled WMS inherits all of the attributes from the Web Map Server and adds support for the use of Styled Layer Descriptor documents to specify styling.  Instead of generating maps of particular named layers in one or more predefined styles, an SLD Map Server extracts features from a data provider and renders them using a stylistic description encoded in XML.
	WMS will provide a means to portray geographic information independent of the underlying data model (feature or coverage).
	Category: OpenGIS Implementation Specification 
V1.1 : 2001-06-21

           HTTP post/get

           GML ?

V1.2 :

          Adopted Specification

V1.3 : 2004-01-20

           HTTP post/get

           GML ?

	Styled Layer Descriptor (SLD)
	Encoding
	The Styled Layer Descriptor (SLD) encoding specifies the format of a map-styling language for producing georeferenced maps with user-defined styling.  This language is used to create XML documents that control the visual portrayal of the data with which they work.  The ability for a human or machine client to define the styling rules requires a styling language that the client and server can both understand.  The SLD language can be used to portray the output of Web Map Servers, Web Feature Servers and Web Coverage Servers. The SLD is defined using XML Schema.


	SLD will enable different communities in the Emergency Response area to develop a set of portrayal rules that best fit their mission requirements.
	Category: OpenGIS Implementation Specification 
V1.0 : 2002-09-19

           Adopted Specification

           HTTP post/get

           GML ?

	Coverage Portrayal Service (CPS)
	Service
	The Coverage Portrayal Service (CPS) defines a standard interface for producing visual pictures from coverage data. Typically coverage data are retrieved via a WCS instance. CPS extends the WMS interface and uses the Styled Layer Descriptor (SLD) language to support rendering of WCS coverages.  CPS facilitates wider use of coverage data by making views of coverages visible within thin-clients (e.g., Web browsers). To a service requestor, the CPS appears as a WMS instance, but with additional parameters to control the retrieval and/or rendering of coverage data. The CPS may require the client to specify the targeted WCS.

CPS may be used to support:

assigning multi-spectral bands in an image to color channels in a picture, 

creating chloropleth maps from coverage data using client-specified color-bins

preset rendering mechanisms such as hill-shaded elevation

combining multi-spectral pixel values according to client-specified or server-defined formulas (e.g., Normalized Difference Vegetation Index).

	CPS will enable the CrisisGrid-related coverages to be visualized.
	Category: Interoperability Program Report 
V0.02 : 2002-02-28

	Web Terrain Service (WTS)
	Service
	WTS is a companion specification to the OpenGIS Web Map Service Interface Implementation Specification. WMS 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 bounding box 
	WTS will provide a means to visualize information in a 3D view to support the needs of Emergency Response professionals.
	Category: Request for Comment 
V0.5 : 2003-11-07

           HTTP post/get

           GML ?

	Catalog Service – Web Profile (CS-W)
	Service
	Catalog-Registry Services provide a common mechanism to classify, register, describe, search, maintain and access information about network resources. Resources are network addressable instances of typed data or services. Registries may be differentiated by their role such as registries for cataloging data types (e.g., types of geographic features, coverages, sensors, symbols), online data instances (e.g., datasets, repositories, symbol libraries), service types (e.g., portrayal, processing, data services) and online service instances. 

The metadata content published to the registry, while conforming to the same Registry Information Model (RIM), describes different kinds of resources using metadata that may be structurally and semantically different than metadata for resources of other types or for other purposes or organizations.  The Web Registry Service (soon to become the Web Profile of the OpenGIS Catalog Service) defines a common information model and the service interfaces to access resource offers, regardless of the type of resource and the content of the metadata. 

Type Registries contain metadata about resource (data and service) types (e.g., types of images, features, feature collections, styles, symbols, and services) as taxonomies that are shared and used within information communities. The ability to publish and share this information is an essential requirement for distributed applications to be able to share and exploit, with a common semantic, these resources. Type Registry Services provide access to these metadata and taxonomies of types. Support for publishing and referencing taxonomies is explicitly supported in the Web Registry Service (WRS) Interface and Registry Information Model (RIM) specification.
	CS-W will provide a means for cataloging the computer-based resources that are available within the CrisisGrid Framework
	Document N/A : OpenGIS Membership required 

	Sensor Collection Service (SCS)
	Service
	Service to fetch observations from a sensor or group of sensors.
	SCS will provide an  interface that can be used to gather readings from all kinds of sensors. In Flood CrisisGrid, SCS can be used to access  sensor relevant to the flood case (such as, stream gauges and weather related sensors)
	Category: Interoperability Program Report 

V0.5.1 : 2002-04-19

              HTTP post/get

              GML ?

	Sensor Planning Service (SPS)
	Service
	Service to assist in 'collection feasibility plans' and to process collection requests for a sensor or group of sensors.
	SPS may provide a means to invoke pre-determined collection plans that have been developed to be executed in the case of an emergency.
	Document N/A : OpenGIS Membership required

	Web Notification Service (WNS)
	Service
	Service to manage dialogue between a client and Web service(s) for long duration asynchronous processes.
	WNS will provide a means to notify interested parties that a particular sensor collection has been completed.
	Category: Discussion Paper

V0.1.0 : 2003-04-21

              HTTP post, email, SMS, Instant Message, Fax, Phone

 

	Sensor Markup Language (SensorML)
	Encoding
	Information model and XML encodings for discovering, querying and controlling Web-resident sensors.
	SensorML will provide the means of describing the various sensors that are required for CrisisGrid.
	V0.7 : 2002-12-20

	Observations & Measurements (O&M)
	Encoding
	Information model and encodings for observations and measurements.
	O&M will be used to defined the observations that are returned from various sensors that are required for CrisisGrid. 
	V0.86 : 2002-05-31

             GML 3


Note:  - Much of the current work in OGC involves geoprocessing via the IT industry's Web Services standards framework. The OpenGIS Specifications that make this possible are referred to as "OGC Web Services."
Open Source / Free GIS related software projects 
	Software
	Description
	Service
	OGC comparability
	Version/ PL/OS
	License
	System (Monolithic/ One/ Few services?)

	Chameleon
	Chameleon is a distributed, highly configurable, environment for developing Web Mapping applications. It is built on OGC standards for Web Mapping Services (WMS) and WMT Viewer Contexts.
	Web Mapping
	WMS, WMT
	V1.0.5
PHP

Linux,

Unix

No-windows
	X11-style
	

	Deegree 

University of Bonn
	Deegree is a Java framework for geospatially-enabled solutions. It is based on common GI standards and allows building applications with spatially referenced content. Deegree components can be used to either develop a standalone desktop mapping solution to be locally installed on a user's machine, or to set up a highly distributed and service-based infrastructure. As the whole architecture of deegree is based on OGC specifications and concepts, there are no problems to integrate standardized products of other vendors (e.g. ArcIMS by ESRI(c)).
	Base GIS, Visualization, Interactive Viewing, Web Mapping
	GML2.1.1, 
Web Map Service (WMS)1.1.1, 
Web Feature Service (WFS)1.0.0, 
Web Coverage Service (WCS)1.0.0,
Web Catalog Service (WCAS) based on OGC Web Services Stateless Catalog Profile, 
Web Gazetteer Service (WFS-G), Web Terrain Service (WTS), 
Web Coordinate Transformation Service (WCTS).
	V0.7.7/
Java/
Windows, Linux, Unix
	GNU Lesser General Public License (LGPL)
	Non-monolithic: Deegree components can be set up as distributed and service-based infrastructure.

	Demeter Terrain Engine
	Demeter is a cross-platform C++ library that renders 3D terrains using OpenGL. Demeter is designed for fast performance and good visual quality and makes use of advanced techniques such as dynamic tessellation (adaptive mesh) to render vast landscapes in real-time, without the need for high-end hardware. It is written as a stand-alone component that can be easily integrated into any kind of application.
	3D Map Rendering
	
	 V3.14
C++

Windows, Linux, Unix, MacOS X
	GNU Lesser General Public License (LGPL)
	One service

	DEMViewer
	DEMViewer is a Java digital elevation model viewer for ArcGrid ASCII export files. With DEMViewer you can visualize digital elevation models generated by ArcInfo and combine it with data (in the same ArcGrid ASCII export format and/or Jpeg/Gif images).
	Visualization
	
	Java

Windows, Linux, Unix, MacOS X


	GNU General Public License (GPL) 
	One service

	FMaps 
	FMaps is a Geographic Information System and Remote Sensing application which stores its data in a PostgreSQL database. It uses a special GTK+ widget which was originally called GtkFMaps. However current version only supports C and Linux platforms.
	Base GIS, Interactive Viewing
	Not yet
	V0.0.2

C

Linux,

Unix

No-windows
	GNU General Public License (GPL) 
	A few services

	GDAL 
	GDAL is a translator library for raster geospatial data formats that is released under an Open Source license. As a library, it presents a single abstract data model to the calling application for all supported formats.
	File-format conversion, Projection conversion
	
	V1.2.0/
C/C++/
Windows, Linux, Unix, MacOS X
	 GNU General Public License (GPL), MIT
	One service: C/C++ library

	GeoServer
	The GeoServer project is a Java implementation of the OpenGIS Consortium's Web Feature Server specification. It is free software.
	Web Mapping
	GML2.1.2, 

Web Map Service (WMS)1.1.1, 

Web Feature Service (WFS)1.0.0
	V1.1.0

Java/C++

Windows, Linux, Unix, MacOS X
	GNU General Public License (GPL) 
	A few services

	GeoTools  
	"Geo Tools is a free Java based mapping toolkit that allows maps to be viewed interactively on web browsers without the need for dedicated server side support.
	Interactive Viewing, Web Mapping
	GML 2.*, 
Grid Coverage 1.0, Coordinate Transformation Services 1.0, Styled Layer Descriptor specification 1.0, Filter Encoding specification 1.0
	V0.8.0
Java

Windows, Linux, Unix, MacOS X
	 GNU General Public License (GPL) 
	A few servcies

	GeoVRML
	GeoVRML is an official Working Group of the Web3D Consortium. It was formed on 27 Feb 1998 with the goal of developing tools and recommended practice for the representation of geographical data using the Virtual Reality Modeling Language (VRML). The desire is to enable geo-referenced data, such as maps and 3-D terrain models, to be viewed over the web by a user with a standard VRML plugin for their web browser.
	File-format conversion
	
	V1.1
Java

Windows, Linux, Unix, MacOS X
	Apache license
	One service

	GIServer
	The GIServer is an initiative from the inovaGIS project that gives free access to GIS functions through the Internet.

The SOAP GIServer Web services available for testing.
	Interactive Viewing, Web Mapping
	Web Map Service (WMS)1.1.0
	V0.9
Windows
	?
	Non-monolithic: GIServer is capable of registering new spatial data process algorithms and defining them as new services. These services can be locally on the server or in other remote Internet Server.

	GISToolKit 
	The GISToolkit software is a java toolkit for building spatially enabled applications.  It has some ability to read data from a variety of data sources, and to display that data. It can directly edit geographic features stored in databases to which it has access.
	Visualization, Interactive Viewing
	Not compliant but very close to WMS
	V2.0(Server), 2.8.1(Editor)

Java
Windows, Linux, Unix, MacOS X


	GNU Lesser General Public License (LGPL)]
	A few services

	GIS Viewer
	GIS Viewer is a web-based Java tool for displaying and manipulating layers of geographical points and vectors, and raster data such as maps and images.
	Interactive Viewing
	
	V4.0

Java
Windows, Linux, Unix,

MacOS X
	GIS Viewer license
	One service

	GML4J
	GML4J is a Java API for facilitating work with the Geography Markup Language (http://www.gmlcentral.com). GML is an XML-based framework for encoding geography information adopted as a recommendation paper by OGC (http://www.opengis.org). Currently only support read access.
	File-format conversion
	GML 2.0
	V1.0.2beta
Java

Windows, Linux, Unix,

MacOS X
	Apache Software License
	One service

	GRASS
	GRASS GIS (Geographic Resources Analysis Support System) is an Open Source Geographical Information System (GIs) with raster, topological vector, image processing, and graphics production functionality that operates on various platforms through a graphical user interface and shell in X-Windows.
	Base GIS Visualization, Remote Sensing, Flights, File-format conversion, Projection conversion, Customizable with Add-ons
	
	V5.0.3
C

Linux, Unix, MacOS X
No-windows(only Win/Cygnus)
	 GNU General Public License (GPL) 
	Non-monolithic: GRASS might be run in clustered environments.

	JUMP
	The Java Unified Mapping Platform (JUMP) is a GUI-based application for viewing and processing spatial data. It includes many common spatial and GIS functions. It is also designed to be a highly extensible framework for developing and running custom spatial data processing applications.
	Visualization, Interactive Viewing, Customizable with Add-ons
	GML, WMS
	V1.1.1/
Java

Windows, Linux, Unix
	GNU GPL
	Non-monolithic: Workbench GUI components can be used independently

	kdem  
	kdem is a program for displaying United States Geological Survey (USGS) Digital Elevation Models (DEMs).
	Visualization, Interactive Viewing
	
	v1.1.1
C++

Linux, Unix

No-windows
	kdem
	A few services

	MapServer  
	MapServer is a CGI-based application for delivering dynamic GIS and image processing content via the World-Wide Web (WWW). The package also contains a number of stand alone applications for building maps, scale bars and legends offline. Access to the development environment of MapServer is possible with a number of different programming languages.
	Web Mapping
	GML2.*, Web Map Context Specification v1.0.0, Web Map Service1.1.1, Web Feature Service
	V4.0
C

Windows, Linux, Unix, MacOS X
	Map Server License 
	A few services

	Mapyrus
	Mapyrus is software for creating plots of points, lines, polygons and labels to PostScript, PDF and web image output formats. The software combines the following three components: A Logo or turtle graphics language, reading of GIS datasets and RDBMS tables, running as a stand-alone program or as a web-server.
	Visualization
	
	V0.41
Java

Windows, Linux, Unix
	 GNU General Public License (GPL) 
	One service

	MIT OrthoServer
	The MIT OrthoServer is a set of components that serve large collections of geo-image libraries online, in a seamless, multi-resolution fashion.
	Web Mapping
	Web Mapping Testbeds (WMT)1.0
	Perl
Windows, Linux, Unix
	GNU General Public License (GPL)  
	A few services

	MySQL Spatial
	MySQL implements spatial extensions following the specification of the Open GIS Consortium (OGC).
	Database(SQL RDBMS to support spatial data)
	Simple Features Specifications For SQL 1.1
	V4.1
C

Windows, Linux, Unix, MacOS X
	GNU General Public License (GPL)  
	One service

	NetMaps
	NetMaps is a Java applet that allows one to view vectorial maps in any Java enabled browser. NetMaps can load and display ArcInfo shapefiles (SHP/DBF) and MapInfo MIF/MID files.
	Web Mapping
	
	V2
Java
	?
	One service

	OpenMap  
	BBN Technologies' OpenMap package is a JavaBeans based programmer's toolkit. Using OpenMap, you can quickly build applications and applets that access data from legacy databases and applications. OpenMap provides the means to allow users to see and manipulate geospatial information.
	Interactive Viewing
	Web Map Service (WMS)
	V4.6
Java

Windows,

Linux,

Unix
	Open Map License 
	Non-monolithic: Using OpenMap components, you can access data from legacy applications, in-place, in a distributed setting.

	OpenSVG Mapserver
	An open source solution for publishing arcview shapefiles with attributes to the web based on html, SVG, javascript, php and mysql database. It supports interactivity and filtering.
	Web Mapping
	
	V1.01
Windows, Linux, Unix
	GNU General Public License (GPL)  
	A few services

	OSSIM  
	OSRS (Open Source Remote Sensing)'s OSSIM (Open Source Software Image Map) project. The OSSIM project leverages existing open source algorithms, tools, and packages to construct an integrated library for remote sensing, image-processing, and Geographical Information Sciences (GIs) analysis.
	Interactive Viewing, Remote Sensing
	
	V1.4.0
C++

Linux, Unix

No-windows
	GNU General Public License (GPL) 
	A few services

	PostGIS 
	PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, PostGIS "spatially enables" the PostgreSQL server, allowing it to be used as a backend spatial database for geographic information systems (GIs), much like ESRI's SDE or Oracle's Spatial extension. PostGIS Installer for Windows
	Database
	Simple Features Specifications For SQL 1.1
	V0.8.0
Java, C++

Linux, Unix

No-windows
	GNU General Public License (GPL) 
	One service

	PyOGCLib
	PyOGCLib aims to develop and distribute a Python based library for the implementation of the OpenGIS specifications, notably Web Map Server (WMS) and Web Feature Server (WFS).
	Web Mapping
	Web Map Service (WMS), Web Feature Service (WFS)
	V0.1
Python

Linux, Unix

No-windows
	MIT
	One service

	QuickWMS
	JavaScript classes for creating Web Map clients and interfacing WMS servers according to OpenGIS Web Mapping Specification (versions 0.7 to 1.1). The goal of this project is to enable the fast creation of web mapping clients using javascript. The target browsers are Internet Explorer (version 5.5 and up) and Netscape (7.00 and up) both for Windows, Mac and Linux.
	Web Mapping
	Web Map Service (WMS) 1.1
	V0.2
Windows, Linux, Unix, MacOS X
	GNU Lesser General Public License (LGPL) 
	One service

	Rez
	Open Source framework and tools for translating terrain data and images to different formats and generating multiresolution versions optimised for online broadband delivery.
	Visualization, File-format conversion
	
	Java

Windows,
	GNU Lesser General Public License (LGPL) 
	A few services

	Space Time Toolkit 
	Space Time Toolkit (STT) is a Java-based toolkit that provides advanced capabilities for integrating spatially and temporally-disparate data within a highly interactive 3D display environment.
	Web Mapping
	WCS, WMS, WMT
	V1.2
Java
Windows, Linux, Unix,

MacOS X
	U. of Alabama in Huntsville
	One service

	TerraLib  
	TerraLib is a GIS classes and functions library, allowing a collaborative environment and its use for the development of multiple GIS tools. TerraLib aims to provide a large set of data structures and algorithms for GIS developers.
	Database
	
	V2.0
C++

Windows, Linux, Unix
	GNU LGPL
	 A few services

	Thuban
	Thuban is an Interactive Geographic Data Viewer with the following features: 1) Navigation Zoom In/Out, Pan 2) Identify Attributes by object selection, objects by record selection. 3) Layer Management Layer types: Line, Polygon, Point, Georeferenced Image 4) Legend Editor Visual appearance of objects can be controlled. 5) Table Management Query and join tables. 6) Printing Print and export maps for further processing.
	 Interactive Viewing, Customizable with Add-ons
	
	V1.0.0
Python

Windows, Linux, Unix
	GNU General Public License (GPL) 
	Monolithic

	TOPAZ  
	TOPAZ (Topographic Parameterization) is an automated digital landscape analysis tool for topographic evaluation, drainage identification, watershed segmentation and subcatchment parameterization.  While TOPAZ is designed primarily to assist with topographic evaluation and watershed parameterization in support of hydrologic modeling and analysis, it also has application to a variety of geomorphological, environmental and remote sensing applications.
	Visualization, Remote Sensing, Landscape Analysis
	
	V3.0
Fortran77/90

Windows, Linux, Unix
	?
	One service

	WinDisp  
	Windisp is software package for the display and analysis of satellite images, maps and associated databases, with an emphasis on early warning for food security. WinDisp was originally developed for the FAO Global Information and Early Warning System. 
	Visualization, Remote Sensing
	
	V5.1
Windows


	?
	One service

	ZMapServer
	ZMapServer is a plug-in for Zope that provides a framework for web mapping applications using MapServer. The essential web mapping components are included: maps, legends, scale bars, labels, data layers and layer styles. These components are managed through Zope, helping to maintain separation between GIS content and its presentation.
	Web Mapping
	Web Map Service (WMS) 1.1
	V0.1
Python

Linux, Unix

No-windows
	MIT
	One service


