Web Feature Service (WFS) 

The Web Feature Service (WFS) allows for the exchange of geographic data across the Web. It is one of the interfaces specified by the Open GIS Consortium (OGC), the other two being the Web Map Service (WMS) and the Web Coverage Service (WCS). These interfaces allow software vendors to advertise or publicize their information and allow end-users the means to use this information. We will concentrate only on WFS. WFS falls under the realm of Web Services. Web Services is a way to request information across the Web using XML (Extensible Markup Language) over the Hyper Text Transmission Protocol (HTTP) and some other protocols such as SOAP (Simple Object Access Protocol). Basically, the information encoded in XML and SOAP is for machine consumption. It is not intended to be read and interpreted by human beings. The main idea of a web service is that it is possible for machines to publish information about the kind of services that offer and the parameters that need to be passed to them so that they can provide the promised services. This concept is applied to geographic data. Hence, WFS is a specification whereby one machine (say, machine A) can request some other machine (say, machine B) for geographic information. The reason why the machine requests information is that it itself does not have that information and hence must resort to some other machine to provide that information. Once A has the information it needs, it is now possible for A to use that information in whatever way it wants to. Since in this case, we are talking about geographic data, A would normally use this information to construct a map or add additional layers to a map that it already was capable of rendering. 
WFS is closely related to its cousin, the Web Map Service (WMS). But there are differences. Using WMS, the machine that requests some other machine for information gets a completely rendered map in return for its request. The requesting machine does not get raw data. It gets a readymade map which it merely displays. In contrast, in WFS, the requesting machine gets the raw data for the geographic feature it had requested. It is the prerogative of the requesting machine to use the returned information in whatever manner it wants to. The information is returned in the form of GML (Geographic Markup Language), the geographic cousin of XML. Hence in simple words, WFS is the means to get feature-level geospatial data and use this data to render a map. By feature-level geospatial data, we mean geographic coordinate data such as points, lines and polygon features. Hence, we realize that a WFS request could potentially involve a large amount of data transmission from a server to a client. 
WFS also provides for interfaces for describing data manipulation operations on geographic features. Again, HTTP is used as the platform for transmitting these operations to the machine that has the data. Data manipulation includes: 

1. Create a new feature instance 

2. Delete a feature instance 

3. Update a feature instance 

4. Get or query features based on spatial and non-spatial constraints. 

Thus, a WFS request consists of a description of the data manipulation that are to be applied to one or more features. The client composes this request and sends it to the server over HTTP. The server (called the web feature server) reads the request and executes it. 

There are some requirements that a server must satisfy before it can claim to be a Web feature server. The important ones are: 

1. The interfaces must be defined in XML.
2. The WFS must be able to present features using GML.
3. The client should not be required to have knowledge of the datastore used to store the geographic features. The client’s only view of the data should be through the WFS interface. 
4. A WFS must be able to describe its capabilities. This word means the WFS says which feature types it can service and what operations are supported on each of those types. 

5. A WFS must also be able to describe the structure of each feature type defined by it. 

6. It must be possible for a client to specify which feature properties to fetch and to do so using spatial and non-spatial constraints. 

The sequence of events for a WFS request follows the order given below: 

1. A client application would make a request for a capabilities document from the WFS. As the name suggests, this document gives a description of all the operations supported by the WFS as well as the feature types that it can service. 
2. Next the client may make a request to the WFS for the definition of one or more of the feature types that the WFS can service. This step is optional and can be safely omitted by the client if already knows the parameters it needs to pass in a request. 

3. Based on the definition of the feature type(s), the client generates a request. 

4. Once the request reaches the web server, it invokes the WFS to read and service the request. 

5. The WFS processes the request. On completion of the request, the WFS will send a status report back to the client. It will also notify the client if an error occurred during processing. 

