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Figure 8. The Feature Builder

4.5 The Application Builder

The iISMART™ application builder, called Visuali,
has been designed to allow any user to build a
customised graphic user interface for both standard
MIS and spatial applications without writing any
source code. This application development
incorporates drag-and-drop functionality to add
objects, such as buttons, tables, combo boxes, etc. to
panels and sub-panels in a hierarchical fashion (see
Figures 3,4,5 for screen shot examples of a user
application under construction).

Visuali allows the building of “business rules” that
are attached as events to the buttons and other GUI
objects contained within the application panels. For
example, a business rule can be created and attached as
a “mouse pressed” event on a ‘“Property Value” button
object that subsequently shades all the property
polygons according to their “Property Value” attribute.

SQL commands are also created within the Visuali
application builder through the use of the SQL
Command Editor (see Figure 9).
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Figure 9. The SQL Command Editor

Using drag-and-drop operations, SQL queries are
built where table columns can be dynamically attached
to their respective “text field” objects on the
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application panels. Thus both retrieving data from the
database and inserting/updating data is easily
accomplished.

5. Land information management system

In this section, we describe one of the applications
that have been implemented using e-Spatial™
technology.

The LIMS application, (known as iMAP),
developed for the Irish Department of Agriculture,
utilises the Spatial Information Server platform to
deliver a spatially enabled Internet solution for the
tracking and management of land information based on
land usage, land classifications and land ownership
changes over time. Figures 10 and 11 illustrate
screenshots of such an application as viewed on a
standard web browser and on a PDA device,
respectively.

The developed land information management
system provides a seamless Oracle 91 Spatial database
environment for the combination of multiple land
information datasets. Integrated database topology
ensures the integrity of the topology relationships
within the spatial database. The normal edit (i.e. create,
modify, and delete) and spatial analysis functions
associated with a traditional GIS based land
management applications, are deployed as Java stored
procedures in the Oracle Spatial database.

The implemented functionality includes:

€ Vector data manipulation (pan, scroll,
zoom, locate, window queries, etc.);

€ Vector and attribute data entry and editing;

€ Spatial and attribute data analysis (polygon
overlay and network tracing);

€ Thematic mapping (display of query
results with assigned symbology);

€ Raster/Vector integration.

Figure 10. The land information management system
viewed on a standard web browser.
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Figure 11. The land information management system
viewed on a PDA device.

6. Concluding remarks

This paper presents a revolutionary technology that
extends Oracle Spatial databases by adding spatial
information management functionality that can be used
within web-enabled applications accessed via any
device that supports the Java Virtual Machine, e.g.,
standard web browsers, PDAs and 3G mobile phones.
A major advantage of this technology is that it does not
require the use of complex GIS proprietary application
specific software.

Furthermore, no application code is ever installed
on the client side, thereby eliminating any redundant
code. The client applet never exceeds 35k and supports
an unlimited number of users and an unlimited number
of applications. With the database generating all
requested information on the fly, only the minimum
data required is downloaded to the client, which leads
to the most economical usage of bandwidth and
resources for real-time response.

Existing systems have no ability to switch on/off
specific subsets of spatial data. They are restricted to
using all the data contained within each data layer.
Therefore the data content is fixed. However, using e-
Spatial™ technology not only are all datasets
maintained in a single Oracle database, but the users
can also select the particular data they wish to view
and query. For example, in the case of a routing query,
they may only wish to see the road network from their
starting location and the buildings only within 500
metres radius of their final destination. They have no
requirement to view buildings data along the actual
route itself. This ability to switch on and off data and
also define exactly what the users need to query greatly
improves the speed with which the individual query is
completed.

This characteristic also conforms to the information-
on-demand approach discussed by several authors in
the context of web-based vector map generalization
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[1,2,4]. The potentialities of the application of e-
Spatial™ technology in this context are currently under
investigation.

From a data management point of view, a critical issue
involves guaranteeing the preservation of topological
consistency [5]. The integrated Oracle 9i topology
management  functionality = completely  controls
topology within the iISMART™+;SIS platform: if a
spatial element is updated, all spatially related elements
are automatically changed accordingly to guarantee
consistency.

Finally, another advantage of the e-Spatial™
technology relates to its ease of use. Indeed, it includes
a user-friendly environment that allows building and
customising the application by means of drop-drag
functionality =~ without requiring any particular
programming skill. In this way, even non-expert users
can easily build their own spatially enabled
application.
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