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International Waters: LEARN is an innovative inter-institutional partnership to build a Web-based 'knowledge community' among transboundary waters projects. Its purpose is to expand knowledge-sharing so that people who live in and manage transboundary water systems can better learn from and teach each other.” See http://www.iwlearn.org for details.
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Introduction

Many times a project has a GIS database, typically in ESRI ArcView, sitting on a PC workstation.  This is a great utility for decision making and natural resource management, but because it is on a workstation, its utility and ability to be used by stakeholders is highly limited.

By leveraging existing GIS infrastructure and data, a project can provide a limited subset of their GIS data and querying capabilities to their stakeholders via the World Wide Web for little or no cost.

There are three major applications which can utilize existing GIS data for presentation and querying via the Web. 

Options

ESRI ArcIMS (Internet Mapping Server)

Cost: $7500 + $1500/yr maintenance contract for single CPU; 

additional CPU’s are $5000 each + $1000 extra per year for maintenance contract

Platforms: Windows and various UNIX platforms (not Mac OS X or FreeBSD) 

URL: http://www.esri.com/software/arcims/index.html
Synopsis: 

ArcIMS is the solution for distributing mapping and GIS data and services on the Web. Whether you are operating strictly within your organization’s Intranet or sharing information with hundreds of thousands of people over the Internet, you can use ArcIMS to distribute geographic data to many concurrent users and allow them to do location-based analyses.

ArcIMS is a powerful, scalable, standards-based tool that lets you quickly design and manage Internet mapping services. Using the power of ArcIMS technology, governments, businesses, and organizations throughout the world are providing a wide range of location-based data and services over the Web including city and county land use information, store location maps, real-time traffic information, home buyer services, and much more.

ArcIMS features include:

· Integration with ESRI's ArcGIS Desktop products including the ability to publish ArcMap and ArcPublisher documents on the Internet

· Ability to combine data from multiple sources

· Secure access to map services

· Wide range of GIS capabilities

· Highly scalable architecture

· Standards-based communication

· Support for a wide range of clients

· Useful metadata services for indexing and sharing geographic information
Demis OPENGIS Map Server

Cost: $750 for one CPU, $1500 for 2 or more CPUs

Platforms: Windows NT or 2000 only

URL: http://www.demis.nl/DEMIS_UK/Products/Demis%20Map%20Server.htm
Synopsis:

The Map Server basically consists of a straightforward OpenGIS compatible interface to the Demis Map Engine running on a web server. Therefore most of the functionality provided by the Map Engine becomes available over the internet, including support for visualization of:

· Vector layers 

· Grid layers

· Image layers

The vector map layer uses directly or via file conversion mainstream market compatible map file formats, such as:

· ArcView Shape files (*.shp)

· Map Info interchange format (*.mif)

· Atlas GIS (*.bna)

· AutoCAD ASCII (*.dxf)

· MOSS files (*.mos)

Supported grid data formats:

· Binary raster format (*.bil, *.dem)

· Multi-band raster data (*.bil, *.bip, *.bsq)

· ASCII grid data format (*.asc)

· Incremental grid time dependant data format (*.inc)

Supported geo-referenced bitmap (raster) formats:

· Graphics Interchange Format (*.gif)

· Windows Bitmap format (*.bmp)

· Standard JPEG format (*.jpg)

· ER-Mapper ECW imagery (*.ecw)

The Map Server software is bundled with Mapper, an interactive Map composer which you can use to create maps for your map server by importing data from mainstream GIS platforms. You can easily control the appearance of individual layers by changing color, line- and fill styles or point symbols. 

Also, the map server software is bundled with a huge World Map database providing topographic maps of the entire world using public domain vector and raster data.

This database is used in our online demonstration which you can find at:

The viewer client user interface scripts we developed for this demonstration will also be provided, this is just an example of the kind of user interface that can be provided using DHTML and JavaScript features available in fourth generation browsers. This client user interface can be customized or even completely redesigned to fit the needs of your application.
MapServer

Cost: Free

Platforms: Most variants of UNIX (including Mac OS X) and Windows

URL: http://mapserver.gis.umn.edu/
Synopsis:

MapServer will run where most commercial systems won't or can't, on Unix/Apache platforms. MapServer is known to compile on most variants of UNIX and will run under Windows NT/98/95 with some additional effort.

The MapServer is a system for developing web-based GIS applications. The basic system consists of a CGI program that can be configured to respond to a variety of spatial requests like making maps, scalebars,  and point, area and feature queries. Virtually all aspects of an application, from web interface to map appearance can be developed without any programming. For the more ambitious user, MapServer applications can be enhanced  using Java, JavaScript or many other web technologies. The MapServer CGI application provides a significant number of "out-of-the-box" features. Here's a sampling:

· vector formats supported: ESRI shapefiles, simple embedded features, ESRI ArcSDE (alpha release)

· raster formats supported (8-bit only): TIFF/GeoTIFF, GIF, PNG, ERDAS, JPEG and EPPL7

· quadtree spatial indexing for shapefiles

· fully customizable, template driven output

· feature selection by item/value, point, area or another feature

· TrueType font support

· support for tiled raster and vector data (display only)

· automatic legend and scalebar building

· scale dependent feature drawing and application execution

· thematic map building using logical or regular expression based classes

· feature labeling including label collision mediation

· on-the-fly configuration via URLs on-the-fly projection

IW:LEARN Perspective

IW:LEARN does not often support the use of commercial software when free or inexpensive open-source software of similar specification is available.  Additionally, IW:LEARN does not use or support Web-based services on Windows servers due to the high incremental costs and ever-present security issues.  

Due to these constraints, IW:LEARN currently favors the use of the MapServer application for following reasons:

· Cost (Free)

· Sustainability (no long-term or annual costs)

· Integration with existing web server and database systems (Apache, PHP MySQL/PostgreSQL)

The project has no real mapping capabilities to demonstrate as of yet, but has been experimenting with MapServer and the results are positive.  Although MapServer is free, it is not as feature-rich as ArcIMS (though adequate for our purposes)  nor as easy to install.  MapServer requires installing 5 applications with 19 additional software libraries.  This can be a daunting task for those unaccustomed to compiling software on UNIX machines.  

To provide IW:LEARN with MapServer capabilities on our platform of choice (OS X) and to provide an open-source GIS Mapping alternative for that user community (ArcIMS and Demis are not available for OS X), we have developed a complete windows-style installation package that allows the user to install all the requisite software for the implementation of a MapServer application including a PostGIS-enabled version of PostgreSQL
.This cuts the installation process down from 3-4 hrs to 15 minutes, which also saves money through staff time.  Currently, this installer is available for Mac OS X, but could easily be ported to Linux or FreeBSD Unix at a slight cost (<$600).

� .  PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, PostGIS "spatially enables" the PostgreSQL server, allowing it to be used as a backend spatial database for geographic information systems (GIS), much like ESRI's SDE or Oracle's Spatial extension.





