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1. Introduction :

GIS Web Services are GIS applications on the Internet that perform geoprocessing tasks such as place name searches, address matching, or routing. They are web services with a geographic focus. As an application developer, GIS Web Services can be used to perform real-time geoprocessing on the computers where GIS Web Services are located and pass back the results to your custom application, over the Internet..

2.1 What is a GIS ?

A GIS is mapping software that links information about where things are with information about what things are like. Unlike with a paper map, where "what you see is what you get," a GIS map can combine many layers of information.

Simply put, a GIS combines layers of information about a place to give you a better understanding of that place. What layers of information you combine depends on your purpose—finding the best location for a new store, analyzing environmental damage, viewing similar crimes in a city to detect a pattern, and so on.

GIS is not "canned maps." It is, instead, the ability to construct maps "on the fly," showing what you want (and have data for) in the way you define. The software draws the integration of data: geographic coordinates (or "where things are") and sets of attributes (or "what things are like"), processed according to rules set by the user. This requires high computer power, since you can draw an infinitely variable set of coordinates at infinitely variable scales.
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As on a paper map, a digital map created by GIS will have dots, or points, that represent features on the map such as cities; lines that represent features such as roads; and small areas that represent features such as lakes. The difference is that this information comes from a database and is shown only if the user chooses to show it. The database stores where the point is located, how long the road is, and even how many square miles a lake occupies. Each piece of information in the map sits on a layer, and the users turn on or off the layers according to their needs. One layer could be made up of all the roads in an area. Another could represent all the lakes in the same area. Yet another could represent all the cities.

2.2 Why is this layering so important?

The power of a GIS over paper maps is your ability to select the information you need to see according to what goal you are trying to achieve.

A businessperson trying to map customers in a particular city will want to see very different information than a water engineer who wants to see the water pipelines for the same city. Both may start with a common map—a street and neighborhood map of the city—but the information they add to that map will differ.

2.3 Some Uses of GIS :

· Mapping where things are lets you find places that have the features you are looking for and to see where to take action.

· People map quantities, such as where the most and least are, to find places that meet their criteria and take action, or to see the relationships between places.

· To monitor what is happening and to take specific action by mapping what is inside a specific area.

3. What are Web Services 

Web services are self-contained, self-describing, modular web applications that can be published, located, and invoked across the Web. Web services perform functions, which can be anything from simple requests to complicated business processes. A sample Web service might provide stock quotes or process credit card transactions. Once a Web service is deployed, other applications (and other Web services) can discover and invoke the deployed service.

The Web Services Technology is based on the following technologies :

· XML 

XML is a great technology for moving structured data across the Web. Web services need  manipulation of data in a reliable, automated way. If data is delivered as XML, Web services can process that data in a variety of useful ways as XML clearly separates content and presentation.

· SOAP 

SOAP, the Simple Object Access Protocol, uses XML messages to invoke remote methods. A Web service could interact with remote machines through HTTP's post and get methods, but SOAP is much more robust and flexible. 

· WSDL 

Services are deployed on the Web by service providers. The functions provided by a given Web service are described using the Web Services Description Language (WSDL).

Deployed services are published on the Web by service providers. A service broker helps service providers and service requestors find each other.

A service requestor uses an API to ask the service broker about the services it needs. When the service broker returns results (think of them as search results), the service requestor can use those results to bind to a particular service.

· UDDI 

Universal Discovery Description and Integration is a specification for information registries of Web services. Web services themselves are discovered and an UDDI-based registry is where that discovery takes place. UDDI's approach to discovery is to have a registry of services distributed across the Web. In that distributed registry, businesses and services are described in a common XML format. The structured data in those XML documents is easily searched, analyzed, and manipulated.

4. Combining GIS and Web Services

As mentioned above, a web service is a software component that can be accessed over the World Wide Web for use in other applications. This web service model can be easily used as a complement to the GIS software so as to provide GIS functionality over the www to custom GIS web applications. Thus, developers who want to have geographic functionality in their applications without hosting the data or developing the necessary tools themselves can do so by simply "calling" such a GIS Web Service over the Internet. Examples of fundamental geospatial web services are "get data" (vector or image), "portray data" (as a map), "locate a place," "transform coordinates," etc.

5. Overview of GIS Web Services we plan to provide :

· Directory Service

· Rendering Or Visualization of Map services

· Online Updating of GIS data (Moving Objects)

· Reformatting ( GML to shape files and vice-versa)

· Online support for Spatial Operations on Geo-spatial data

· Projections of spatial Data

· Data mining on the spatial Dataset

· Intelligent Recommending Services

· Creation of new services

· Composition of Existing web services to provide more Complex service

· Migration of web services

Directory Service

This service will give a detailed listing of various map services available. It will also provide metadata information about each of those services. For eg : what layers the map service comprises of, input  data sources  for the map service which can be a database (using SDE) , shape file or any other format of spatial data , information about each layer, etc.

Rendering or Visualization of services 

It involves visualizing of input data using the available services. The user will give an ArcXML request to the Web service ( which will actually be the ArcIMS application server on the server side) and the response obtained would be an image or feature depending upon the input request. For an image (map) output, the user will give options for rendering in the input ArcXML request. The maps are can be sent to the user in various formats supported by ArcIMS like png, jpeg, etc. Vector features from shape files and ArcSDE data sets in a compressed format can also be streamed to the user  (client)  in compressed format, which will capture it.

Online Updating

 This is concerned with display of moving objects. It involves periodic modification of the positions of point, line or polygon objects ( which are “behind the scenes” representations of the objects) in the database and corresponding changes in the online output to the user.

Reformatting

It involves converting Geography Markup Language (GML) input into shape files, which can be rendered using ArcIMS and vice-versa. GML is nothing but an XML encoding for the transport and storage of geographic information, including both the spatial and non-spatial properties of geographic features. Thus this service aims at providing interoperability among various GIS. 

Online support for Spatial Operations

It involves providing online support for various spatial operations like intersection, aggregation (drill-up), drill-down, etc. Data used by these operations can reside in databases or various files. These files can be presented as database table using Virtual Table Interface.     

For the spatial operations support from Oracle’s spatial cartridge can be leveraged or other GIS like public domain GIS by University of Minnesota can be made use of.

.

Projections

It involves projecting the dataset from one co-ordinate system to another.

Data Mining

It involves data mining on a single dataset as well as multiple datasets. Various data mining techniques, which can be used, are :

· Clustering of Data

· Association Rule Discovery

· Time-Series Data mining

Intelligent Recommending Services

It involves providing various intelligent services to users like,

· Correlating geospatial data and legal documents 

· Recommending  other services depending upon the current  query submitted by the user

· Providing user-pertinent legal documents depending on the map requested by the user. 

Query expansion will be a used for providing these kinds of services.

Creation of new services

It involves creation of new Map services online. User doesn’t needs to use ArcAdmin for the same. It will allow the user to piece together layers from different services, modify existing renderers or add new ones, alter the order of layers and start up the new service.

Composition of services

One or more of the individual web services can be combined so as to work jointly to perform a task. For inter-communication Web Services Flow Language (WSFL) or any other alternative means can be used.

Migration of web services

Sometimes, it can be useful to migrate the web service code ( in cases where the data is too large say terabytes ) to the data source machine rather than the other way around. Issues related to web services  migration need to be looked into.
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