A GIS can be viewed in three ways: 

1- The Database view     2- The Map view       3- The model view

1. The Database View:
     A GIS is a unique kind of database of the world—a geographic database (geodatabase). It is an "Information System for Geography." Fundamentally, a GIS is based on a structured database that describes the world in geographic terms.. 
Geographic Representations

As part of a GIS geodatabase design, users specify how certain features will be represented. For example, parcels will typically be represented as polygons, streets will be mapped as lines, wells as points, and so on. These features are collected into feature classes in which each collection has a common geographic representation.

Each GIS data set provides a geographic representation of some aspect of the world including Ordered collections of 
1-vector-based features (sets of points, lines, and polygons)
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2-Raster data sets such as digital elevation models and imagery
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3-Networks
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4-Terrains and other surfaces
[image: image4.jpg]



4-Survey data sets
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5-Other geographic information such as addresses, place names, geoprocessing models, and cartographic information
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Descriptive Attributes

In addition to geographic representations, GIS data sets include traditional tabular attributes that describe the geographic objects. Many tables can be linked to the geographic objects by a common thread of fields (often called keys). These tabular information sets and relationships play a key role in GIS data models, just as they do in traditional database applications.
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Spatial Relationships: Topologies and Networks

Spatial relationships, such as topologies and networks, are also crucial parts of a GIS database. Topology is employed to manage common boundaries between features, define and enforce data integrity rules, and support topological queries and navigation (e.g., determining feature adjacency and connectivity). Topology also is used to support sophisticated editing and construct features from unstructured geometry (e.g., constructing polygons from lines).

Feature geometry can be described using relationships between 
nodes, edges, and faces.
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Data sets can represent

· Raw measurements (such as satellite imagery) 

· Compiled and interpreted information 

· Data that is derived through geoprocessing operations for analysis and modeling 

A GIS will use numerous data sets with many representations, often from many organizations.

Therefore, it is important for GIS data sets to be

· Simple to use and easy to understand 

· Easily used with other geographic data sets 

· Effectively compiled and validated 

· Clearly documented for content, intended uses, and purposes 

2- Map View: 
   A GIS is a set of intelligent maps and other views that show features and feature relationships on the earth's surface. Maps of the underlying geographic information can be constructed and used as "windows into the database" to support queries, analysis, and editing of the information. This is called geovisualization. 

Geovisualization is about working with maps and other views of the geographic information including interactive maps, 3D scenes, summary charts and tables, time-based views, and schematic views of network relationships.

A GIS includes interactive maps and other views that operate on the geographic data sets. Interactive maps provide the main user interface for most GIS applications and are available at many levels, from maps on handheld mobile devices, to Web maps in browsers, to high-end GIS desktop applications.

· Maps are used to convey geographic information as well as to perform numerous tasks including advanced data compilation, cartography, analysis, query, and field data collection.
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GIS maps are similar to static, printed maps, except that you can interact with them. 

· You can pan and zoom an interactive map in which map layers turn on and off at appropriate map scales. 

· You can apply symbols for a map layer based on any set of attributes. For example, you can shade parcels with colors based on their zoning types or specify the size of well point symbols based on production levels. 

· You can also point to geographic objects in interactive maps to get more information about the object and perform spatial queries and analysis. For example, you can find all the stores of certain types near schools (for example, within 200 meters) or find all the wetland areas within 500 meters of selected roads. 

· In addition, many GIS users edit data and feature representations through interactive maps. 

In addition to maps, other interactive views, such as temporal, globe, and schematic drawings, are used as views into GIS databases. It's through an interactive map that GIS users perform most common GIS tasks from simple to advanced. 

· Temporal views used to track hurricanes
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It's the main "business form" in a GIS that enables access to geographic information for an organization. Developers often embed maps in custom applications, and many users publish Web maps on the Internet for focused GIS use.

· Embedded maps within custom applications
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· Schematics drawing used to display gas lines
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· ArcGIS 3D Analyst used to depict Everest climbing routes
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3-The Model View:
 A GIS is a set of information transformation tools that derive new geographic datasets from existing datasets. These geoprocessing functions take information from existing datasets, apply analytic functions, and write results into new derived datasets..
In other words, by combining data and applying some analytic rules, you can create a model that helps answer the question you have posed. In the example below, GPS and GIS were used to accurately model the expected location and distribution of debris for the Space Shuttle Columbia, which broke up upon re-entry over eastern Texas on February 1, 2003. 




Together, these three views are critical parts of an intelligent GIS and are used at varying levels in all GIS applications. 

The Geoprocessing 

Geoprocessing refers to the tools and processes used to generate derived data sets. Another view of a GIS is the collection of geographic data sets and the operators (called tools) used on those data sets. 
Geographic data sets can represent raw measurements, information interpreted and compiled by analysts (for example, roads, buildings, and soil types), or information derived from other data sources using analysis and modeling algorithms.

Stringing a sequence of operations together forms a process model and is used to automate and record numerous geoprocessing tasks in the GIS. The building and application of such procedures is referred to as geoprocessing.

Geoprocessing in Action

Geoprocessing is used to model how data flows from one structure to another to perform many common GIS tasks—for example, to import data from numerous formats, integrate that data into the GIS, and perform a number of standard quality validation checks against the imported data. The ability to automate and repeat such work flows is a powerful capability in a GIS. It is applied widely in numerous GIS applications.
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