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Delivering information to decision makers is often a bottleneck in turning research results into effective decisions
and policies. Information technology in social science research is maturing to provide more sophisticated tools for



demographic and hydrographic layers. To manage the diverse nature of these layers an object oriented data model
was developed. This design is key to delivering such a variety of information in a usable form.

Essential to the creation of a decision support system that will ultimately have an impact is the framework used to
deliver the tools to end-users. This framework must provide a simple interface to end-users but have the potential to
provide for the needs of more advanced users. The AWhere -ACT Shell addresses these issues by utilizing COM
technology to package applications and data models in a user friendly graphical user interface (GUI) (client or
presentation layer) and provides advanced level access to the underlying components and objects (business and
database layers).

To reach a largely non-technical audience the AWhere -ACT client interface is modeled on the Microsoft
Outlook interface for familiarity and function (Figure 1). The listbar on the left contains a set of TbarsT that
represent a separate COM applications or modules. Within each bar is a collection of items that refer to a function
within each module. This design has the advantage of delivering a variety of applications to end users with a
consistent interface. Interface design considerations are essential for application and information delivery and end
user acceptance. There are also significant advantages to using a COM software framework to deliver multiple
applications that relate to the interaction between these modules.

Using COM the many common features of the individual AWhere -ACT applications such as toolbars, listbars, and
map controls are handled by the AWhere  Shell (Figure 3). This allows efficiencies in memory and implementation
but also provides a common interface design. More importantly, the object models and data models underlying each
individual application can interact with one another. This allows new modules to take advantage of the work
previously done in existing modules and leads to faster development. This is an enormous advantage for developers
who have the capacity to develop custom modules or stand alone applications using the AWhere -ACT
components.

For users who do not have the capacity or time to develop custom COM based modules for the AWhere  Shell
there is an intermediate yet powerful option available. Incorporating Visual Basic for Applications (VBA) in the
shell interface provides an interface to the underlying object models of the applications delivered in the shell. This
allows programmatic access to the shellis object models in much the same way Microsoft Access or Microsoft Word
can be customized by a user with some programming skills. This offers a powerful tool that allows scientists and
researchers to concentrate on developing their own temporal models rather than developing data management tools
and data models.

COM (Component Object Model) technology enables great efficiencies in software development. Programmers may
integrate existing components (e.g., a graph control) into their applications instead of building them from scratch,
thus saving an enormous amount of work. There are thousands of robust, commercial COM controls available, and
AWhere -ACT takes full advantage of these (e.g., map, graph and toolbars). Most COM development tools (Visual
Basic, Visual C++ etc.) also allow custom building of COM controls. Hence the flexibility of sharing certain
components of an application with other developers is open to all developers. For example, AWhere -ACT consists
of a suite of custom built controls that other developers can access and incorporate into their applications. The
ReportWhere module of the AWhere -ACT suite is a stand-alone control that could be compiled as a separate
application or integrated into other applications. There is license protection on these components, so the original
developers can maintain control and knowledge of who is using their tools (an asset for version control). COM
technology opens up enormous cost efficiencies for software development and opportunities for truly integrated
collaboration and are the basis for the development of AWhere -ACT Shell

In order to take advantage of the benefits object oriented programming and COM technology offers AWhere -ACT
uses a three-tier architecture. Three-tiered architecture is an industry standard that provides a framework for logical
components of software to interact and enables flexibility in managing changes and updates in system components.
The three tiers consist of the database layer, business layer and presentation layer or client. A major advantage of
this approach is that if the rules (and subsequently the code) of one tier ever change, the programmer need only
modify or replace that layer; there is no need to migrate the changes to the other layers [Sarang, 1999]. At all three
levels, object models underlie the components at each layer to help organize code and provide structured models
with methods and properties to allow communication between layers and to other applications. Where appropriate



the AWhere -ACT Shell modules are built on a common data model (e.g. AWhere, CensusWhere and SoilWhere
share a common data model).

AWhere -ACT demonstrates a tool that integrates GIS functionality and aspatial tools and applications. AWhere
Shell is an object-oriented framework for integrating independently developed applications and providing a common
user-friendly interface that can be customized to meet useris needs. Lueng [1997] also points out that "A SDSS
without knowledge is a tool of no intelligence and minimal usage. The success of a SDSS in general and knowledge-
based spatial information system in particular lies on itis level of intelligence". Whilst the intelligence relevant to
environmental analysis and modeling underlying AWhere -ACT have not been described in detail here [Corbett et
al., 2000], the framework presented sets the stage for integration of knowledge and information systems. With the
computing power available to researchers and developers, the modeling world sees many diverse and very specific
applications. While it is unlikely that a single model or tool will resolve all possible concerns of decision-makers,
tools like AWhere -ACT can provide a common foundation from which to begin more specific investigation.
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Figure 1. AWhere -ACT interface.



References

Corbett, J.D., J.W. White, and S.N. Collis, Spatial Decision Support Systems and Environmental Modeling: An

Application Approach. Chapter 3, Geographic Information Systems and Environmental Modeling, K.C.
Clarke, B.E. Parks and M.P. Crane (Eds), 2000.

Corbett, J.D., S.N. Collis, B.R. Bush, R.Q. Jeske, R.E. Martinez, M.F. Zermoglio, Q. Lu, R. Burton, E.I. Muchugu,
J.W. White, and D.P. Hodson, Almanac characterization tool. A resource base for characterizing the
agricultural, natural, and human environments for select African countries. Texas Agricultural Experiment
Station, Texas A&M University System, Blackland Research and Extension Center, Report No. 01-08,
documentation and CD-ROM, March 2001.

Kurata, D., Doing Objects in Visual Basic, Sams Publishing, Indianapolis, IN, USA, 1999.
Leung, Y., Intelligent Spatial Decision Support Systems, Springer-Valeg, Berlin, Germany, 1997.

Sarang, P.G. Develop Three-Tier Applications with VB6 and MTS. ZD Inc.
http://msdn.microsoft.com/library/periodic/period99/vb6mts.htm. Accessed July 15 2000.

Vogel, P., Visual Basic Object and Component Handbook, Prentice Hall, Upper Saddle River NJ USA, 2000.

Zeiler, M., Modeling our World: the ESRI Guide to Geodatabase Design. ESRI Press, Redlands, CA, USA, 1999



