CGDI Web Feature Service

DRAFT 0.9

General description of the
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Web Feature Service

1. Identification

1.1 Service Name:
 CGDI Web Feature service

1.2 Purpose: 

The CGDI Web Feature service interface provides a set of operations for describing data manipulation operations on geographic features using a distributed computing platform (DCP).  Data manipulation operations include the ability to:

1. Get or Query features based on spatial and non-spatial constraints.

2. Create a new feature 

3. Delete a feature 

4. Update a feature 

A Web Feature Server (WFS) is the physical, replaceable part of a system that packages a CGDI Web Feature Service and provides the realization of Web Feature Service operations. 

1.3 Scope:

This document provides sufficient descriptive information about a Web Feature Service to allow developers to identify requirements for such a service and support CGDI WFS implementations. This document describes the functional components requested by a client application and posted to a CGDI Web Feature Server using HTTP as the distributed computing platform.

This document is not a specification document but a description of a CGDI Web Feature service and therefore cannot be used by developers to build a CGDI Web Feature Server. Any developer who wish to build a CGDI Web Feature Server is directed to the Web Feature Server Implementation Specification under development by the the Open GIS Consortium (OGC) and referenced elsewhere within this document. 

1.4 Service Version:

The CGDI WFS is an implementation of a service and its version corresponds to the version of the specification implemented by that service. The Canadian Geospatial Data Infrastructure (CGDI) when implemented will be composed of many CGDI WFS from many different software providers and each service will conform to a specific version corresponding to a particular version of the WFS specification. Considering that many versions of CGDI WFS will have to co-exist within the same information infrastructure, it is important to establish rules that will govern versions for WMS services.

The specification version number will contain up to three positive integers, separated by decimal points.  The following forms are possible: "x", "x.y", or "x.y.z". More detailed information about WFS versioning and service negotiation rules are provided in the implementation specification.  

2. Description

2.1 Functional Description:
In the context of this document, a transaction is a logical unit of work that comprises one or more data manipulation operations.  Since the manner in which geographic features are persistently stored is not addressed in this document, no transaction semantics, such as atomic failure, are assumed to exist.  It is the function of the web feature server, in its interaction with the data storage system used to persistently store features, to ensure that changes to data are consistent.  However, the document also acknowledges the fact that many systems do support standard concurrent transaction semantics and so includes optional interfaces that will allow a web feature server to take advantage of such systems (e.g. relational database systems based on SQL).

2.1.1 Geographic Features

This document adopts the same concept of a geographic feature as described in the OGC Abstract Specification (http://www.opengis.org/techno/spec.htm) and interpreted in the Geographic Markup Language (GML) 2.0 specification.  The state of a geographic feature is described by a set of properties where each property can be thought of as a {name, type, value} tuple.  The name, number, and type of each feature property is determined by its type definition.  Geographic features are those that may have at least one property that is geometry-valued.  This, of course, implies that features can be defined with no geometric properties at all.  The geometries of geographic features are restricted to what OGC calls simple geometries.  A simple geometry is one for which coordinates are defined in two dimensions and the delineation of a curve is subject to linear interpolation.  The traditional 0, 1 and 2-dimensional geometries defined in a 2-dimensional spatial reference system are represented by points, line strings and polygons.  In addition, the OGC geometry model allows for geometries that are collections of other geometries – either homogeneous multi-point, multi-line string, and multi-polygon collections or heterogeneous geometry collections.  Finally, GML allows features that have complex or aggregate non-geometric properties.

2.1.2 WFS Architecture

Figure 1 shows the components necessary to serve geographic features and process transaction requests from client applications using HTTP as the distributed computing environment. 
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Figure 1.  WFS architecture

A description of each component in Figure 1 is:

· CLIENT APPLICATION
Any program or process that communicates with a web server using HTTP.  The most typical example is a web browser but other types of programs can exist as well. For example, one can imagine a data loader or geodata editor that communicates with an HTTP server. 

· HTTP SERVER
Any program that services HTTP requests.  For example, the Apache program is an HTTP server. 

· WEB FEATURE SERVER
A program or module that implements interfaces that support transaction and/or query operations on web accessible features.

· FEATURE DATASTORE
A software component for persistently storing and managing the spatial and non-spatial properties of geographic features. The Feature Datastore can be a SQL relational database, flat files, an ARCINFO database, an XML based datastore, etc...

2.1.3 Processing WFS Requests

This section of the document outlines, in general terms, the protocol to be followed in order to process web feature server requests.

Processing requests would proceed as follows: 

· A client application would request a capabilities document from the WFS.  Such a document contains a description of all the operations that the WFS supports and a list of all feature types that it can service. 

· A client application (optionally) makes a request to the web feature server for the definition of one or more of the feature types that the WFS can service. 

· Based on the definition of the feature type(s), the client application generates a request as specified in OGC Web Feature Server Specification document. 

· The request is posted to a web server. 

· The WFS is invoked to read and service the request.  

· When the WFS has completed processing the request, it will generate a status report and hand it back to the client.  In the event that an error has occurred, the status report will indicate that fact. 

Figure 2 is a simplified protocol diagram illustrating the messages that might be passed back and forth between a client application, a Web Feature Server, and a datastore (used for persistent feature storage) in order to process a typical transaction request. 
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Figure 2.  Protocol diagram involving a client, a WFS, and a datastore.

2.1.4 WFS Operations

To support transaction and query processing, the following WFS operations are defined:

· GetCapabilities
A web feature server must be able to describe its capabilities.  Specifically, it must indicate which feature types it can service and what operations are supported on each feature type.

· DescribeFeatureType
A web feature server must be able, upon request, to describe the structure of any feature type it can service.

· GetFeature

A web feature server must be able to service a request to retrieve feature instances.  In addition, the client should be able to specify which feature properties to fetch and should be able to constraint the query spatially and non-spatially. 

· Transaction
A web feature server may be able to service transaction requests.  A transaction request is composed of operations that modify features; that is create, update, and delete operations on geographic features. 

· LockFeature

A web feature server may be able to process a lock request on one or more instances of a feature type for the duration of a transaction.  This ensures that serializable transactions are supported. 

Based on the interface descriptions above, two classes of feature servers have been defined, Basic WFS and Transaction WFS.

A basic WFS implements the GetCapabilities, DescribeFeatureType and GetFeature interfaces.  This would be considered a READ-ONLY Web Feature Server. A transaction Web Feature Server would support all operations of a basic Web Feature Server and in addition it would implement the Transaction operations.  Optionally, a transaction WFS could implement the LockFeature operation. 

2.2 Reference Documents

Detailed information on Web Feature Server Specifications can be found at the Open GIS Consortium web site (http://www.opengis.org) referenced in the bibliography attached to this document.
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