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Geographic Information Systems
A Geographic Information System is any information system capable of integrating, storing, editing, analyzing, sharing, and displaying geographically referenced information.  Geographic Information Systems applications are tools that allow users to create interactive queries (user created searches), analyze spatial information, edit data, maps, and present the results of all these operations in one synchronized format.  Geographic Information Systems allow the user to create a custom map using whatever scope or scale is desired.  The information incorporated into the map can be that which is normally given in alphanumerical form, such as population, distance, soil type, crime patterns, and so on.  Geographic Information Systems can relate seemingly unlike attributes on the basis of common geography, revealing hidden patterns, relationships, and trends that are not apparent in normal statistical analysis, often creating new information from existing data resources.  

There are three different views that Geographic Information Systems utilize, these views are database view, map view, and model view.  Database view is a Geographic Information System that is a unique kind of database of the world - a geographic database, otherwise known as a geo-database. The database view is fundamentally a Geographic Information System based on a structured database that describes the world in geographic terms.  It is an information system for geography.  The map view is a Geographic Information System that is a set of intelligent maps that show features and feature relationships on the earth’s surface.  These are maps of the underlying geographic information that can be constructed and used as windows into the database to support queries, analysis, and editing of the information. This is referred to as revisualization and is the most common view of Geographic Information Systems.  The model view is a Geographic Information System that is a set of information transformation tools that derive new geographic datasets from existing datasets. These geo-processing functions take information from existing datasets, apply analytic functions, and write results into new derived datasets.
Geographic Information Systems use two methods of image storage, they are raster and vector.  A raster image uses a grid of individual pixels where each pixel can be a different color or shade. Raster is most commonly known as bitmap.  Vector is a geometrical object, such as points, lines, curves, or shapes, which are based on mathematical equations and represent images which are viewable.
The world’s first true operational Geographic Information System was developed in 1962 and implemented in Ottawa, Ontario, Canada by the Canadian federal Department of Forestry and Rural Development.  This Geographic Information System was developed by Dr. Roger Tomlinson and was called “Canadian Geographic Information System.”  Dr. Tomlinson has become known as the “father of Geographic Information Systems,” particularly for his use of overlays in promoting the spatial analysis of convergent geographic data.  The Canadian Geographic Information System was used to store, analyze, and manipulate data collected for the Canada Land Inventory.  This was an initiative to determine the land capability for rural Canada by mapping information about soils, agriculture, recreation, wildlife, waterfowl, forestry, and land use at a scale of 1:50,000. 

In 1964, Howard T. Fisher formed the Laboratory for Computer Graphics and Spatial Analysis (the “LCGSA”) at the Harvard Graduate School of Design, where a number of important theoretical concepts in spatial data handling were developed.  During the 1970’s, the LCGSA distributed software code and systems to universities, research centers, and corporations worldwide that helped with the commercial development of Geographic Information Systems. 

In the early 1980’s, the Environmental Systems Research Institute, M&S Computing, and Computer Aided Resource Information System came to the market as commercial vendors of Geographic Information Systems software.  

Even though Geographic Information Systems has a dated history it is still considered to be in its growth stage of the product life cycle curve.  As with all technologies, the advent of the internet changed the way Geographic Information Systems databases are accessed.  A good example of the recent developments is the wide use of such Internet programs as Google Maps or any of the various driving direction web-sites.  Another recent advent where a Geographic Information System is utilized is vehicle navigation such as Garmin.  So even though it has been around for several years, it has not truly met its full technology maturity limits.

One of the first and current leaders in development and vending of Geographic Information Systems is the Environmental Systems Research Institute (“ESRI”).  ESRI is a privately held (debt –free) consulting firm started in 1969 and headquartered in Redlands, CA.  ESRI launched its first commercial Geographic Information Systems software in 1982 named ARC/INFO.  ESRI’s strategy is focused on continuing to develop Geographic Information Systems software and demonstrate its applications and uses.  The current Geographic Information Systems system that ESRI offers is ArcView, which is their desktop Geographic Information System for mapping, data integration, and analysis.  An ArcView single user license costs approximately $1500.  ESRI also offers concurrent user licenses for ArcView, but you must contact the company directly for price quotes since the price depends on the number of users.  

ESRI also offers a full suite of software ranging in price from $500 to $5000 to support their desktop Geographic Information System.  This system is outlined to be a compilation of software products that allow users to build and deploy a complete Geographic Information System where necessary and to perform spatial analysis, manage large amounts of spatial data and produce cartographically appealing maps to aid in decision making.  It also offers project, implementation, and industry-focused services to support customers and business partners.
ESRI also offers ArcGIS Server which allows an organization to deploy Geographical Information Systems through web-based applications and services. ArcGIS Server is supposed to give organizations the ability to centralize GIS software on application servers and deliver GIS capabilities to large numbers of users over networks. Enterprise Geographic Information Systems users connect to central GIS servers using traditional desktop systems as well as Web browsers and mobile computing devices.  Through various searches the pricing on this server deployment method looks to be about $5000 without any of the desktop or handheld applications.

Another Geographic Information Systems vendor is Pitney Bowes MapInfo Corporation headquartered in North Greenbush, New York.  Pitney Bowes MapInfo Corporation developed the first Desktop Geographic Information System in 1986 and still continues to create desktop Geographic Information Systems while providing Geographical Information Systems tools to Microsoft and Oracle.  The company reported $165.5 million in revenues in 2005.  

One of the various products offered from Pitney Bowes MapInfo is MapInfo Professional.  MapInfo Professional is a desktop Microsoft Windows based mapping and geographic analysis application.  MapInfo Professional is offered in the Silver and Gold versions with one to three year licenses at a price ranging from $500 to $1700.
As a source of additional information, a consulting firm should be consulted for insight before deploying any Geographical Information System.  An outside neutral consulting firm would first need to analysis the business needs of the organization in respect to the capabilities of the Geographical Information System which they would want to use.

Geographical Information Systems have been deployed across various industries, including, but not limited to, retail, logistics and transportation, banking, and insurance.  

Some of the most successful have been in law enforcement and governmental agencies. These types of agencies have been the leaders in deploying Geographic Information Systems.  This is due to the urgent nature of services that are provided by the agencies.  The use of these systems by law enforcement and government agencies has an impact strategically, tactically, and operationally.  An example of this is Homeland Security, which utilizes Geographical Information Systems provided by Citygate to provide decision-makers the data they need to confidently confront a wide variety of threats, including natural disasters, terrorist attacks, sabotage, and similar crises.  Some of the information that can be provided by this system is population information, emergency center location, evacuation routes (roads, transportation, etc.), assistance (available and close in proximity), weather, and traffic patterns.
This technology is likely to evolve in the years to come and become even more integral to daily business and personal tasks.
