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Geospatial Information
Management with
Autodesk MapGuide and
Oracle9i

Introduction

This paper presents the value and benefits of the
integrated Autodesk MapGuide®/Oracled ™ Spa-
tid Information Management Solution, which en-
ables large organizations to easily integrate, ana-
lyze, and distribute large volumes of spatial and
tabular data across the enterprise.

Since its inception, geospatial information mar-
agement technology has promised great benefits for
utilities, government agencies, and communication
companies. AM/FM/GI'S (automated mapping/
facility management/ geographic information sys-
tems) technology is designed to help corporations
manage their existing assets and facilities, optimize
sales and marketing performance, and plan for fu-
ture building and growth. Which are substantial
benefitsin an increasingly competitive business
environment that has seen workflows streamlined
and budgets dashed.

Harnessing the power of AM/FM/GIS, however,
has not aways been a winning proposition. For or-
ganizations to redlize its benefits they had to over-
come certain difficulties, many of which persisted
to some degree throughout the 1980s and 1990s.

These difficulties include

Uncertain Return on Investment: Many of
the early versions of AM/FM/GIS solutions re-
quired significant investments in new technol-
ogy, including hardware, software, services
(project management, system design program-
ming, and conversion), and training. Return on
the investment was often questioned as one po-
tential investors asked, “How do we measure
that thisisworth $25 million?’ or “How many
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years before we can see this was $25 million
well spent?’

Extended Timeto Implement: Compounding
the question of value was the time required to
implement a fully functiond AM/FM/GIS. Sen-
ior executives saw avery large investment be-
ing made in this technology, but they had to

wait several years before seeing any tangible
results or value being derived from this new
way of managing their assets and data.

Proprietary Databases. For many years, the
data formats populating AM/FM/GI S systems
was proprietary. It could be used only for a par-
ticular vendor’s own applications or for
applications devel oped for that system and data
type. This greatly limited geospatial data's
value because it could not be leveraged with
other applications across the enterprise.

Saffing: AM/FM/GIS required very specific
skillsin terms of programming, system admini-
stration, and data management. A secondary in-
dustry emerged for people with these skill sets,
creating predictable industry-wide problems as-
sociated with high turnover, short supply, and
high cost.

Limited Audience: Getting AM/FM/GIS into
the “mainstream” of the enterprise was virtualy
impossible given the speciaized nature of
working with the data sets and applications
associated with the technology as well asthe
inability to integrate with broader business sys-
tems.

AM/FM/GIS rarely became more than a departmen-
tal system, limiting its value.

As these challenges become less intimidating and
technol ogies become open and flexible, organiza-
tions are finding new ways to leverage the power of
AM/FM/GI'S across the enterprise. The integrated
Autodesk MapGuide/ Oracled Spatia Information
Management Solution removes many obstacles, as
noted in Table 1.
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Traditional GIS MapGuide/
Oraclei
Return on Lengthy, difficult to _Immediateval ue and
Investment | measure impact
Timeto Measured in years Measured in days or
Implement weeks; RAD platform
Databases Proprietary, limited | Open, seamless, fully

size, not integrated integrated with tabular
with tabular data data

Staffing Speciadlized DBAs | Corporate DBA and IT
and programmers staff

Limited to engineer- | Entire enterprise and
ing planning

Audience

Table 1. Traditional GISvs. Autodesk MapGuide/
Oracle9 Spatial Information Management Solution

A Single Scalable Enterprise
Database

A basic problem in implementing a geospetial in-
formation management solution isthat of integrat-
ing, managing and maintaining the spatial data.
Oracledi isamajor leap forward in spatia data
management. The key benefit is that organizations
can now include spatial and tabular datain asingle
relational database management system. This means
that information as diverse as physical location,
financia information, asset information, and many
other data types can be easily incorporated into a
single spatial querying process.

The key benefits for organizations to use Oracle to
improve their business processes include

Open Standards—Based Access: Oracled po
vides a completely open architecture for man-
aging Spatial data in a database management
system and is completely integrated in the data-
base server. An added benefit of this approach
isin managing the spatia data. Specialized GIS
DBAs (database administrators) are no longer
required; with minimal training, corporate
DBA s can manage both the spatial and tabular
data. In addition, Oracled conforms to the
OpenGI S Simple Features Specification for
SQL standards.
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Scalability: Oracleis committed to providing
enterprise database management solutionsin al
of its products and systems. For Oracle9i users,
the capability of the Spatial database scales
linearly with the growth of data storage re-
quirements and users. For example, Oracledi
can support the millions of queries per day that
are common in Internet and mobile location
services. In addition, the DBMS can readily
scale from gigabytes to terabytes of data stor-

age.

Seamless Geospatial Data: A corollary to
Oracled’s scaability isthat it provides a seam-
less geospatial database repository. This eimi-
nates the need to create subsets of data or new
databases or to recreate applications. The sav-
ings in database management and maintenance
resulting from one seamless geospatial database
make Oracledi acompeling proposition.

Performance: Organizations that use Oracled
can store terabytes of spatial and tabular data all
in one place. This streamlines the data man-
agement processes in terms of staffing, comput-
ing time, and applications development. It's no
surprise that Oracle is the preferred Spatia data
engine for many of the world’s Internet loca-
tion—enhanced portals.

I nter oper ability: Virtudly every type of geo-
spatial data available today can be converted
and stored in Oracled and queried using SQL.
In addition, Oracledi is fully supported by a va-
riety of third-party development tools and ap-
plications

Ease of querying: Users define and manipulate
spatial data through SQL; there is no need for

speciaized or proprietary query languages or
APIs.

Leveraging the Web for an Impact
Across the Enterprise

A system for managing geospatial datais just one
requirement for maximizing the return on an or-
ganization's geospatia investment. The other key is
the ability to deliver relevant information to a vari-
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ety of users across the enterprise in the appropriate
format for a variety of devices.

Autodesk MapGuide is web-based technology for
delivering live geospatial and design data across the
enterprise. It directly interfaces with the Oracledi
database through the Autodesk MapGuide Provider
for Oracled Spatial. Designed as an Internet tool
for distribution of and accessto large data sets, it
addresses the problems associated with web-based
geospatia data distribution. Among its berefits are

Easy to use: Autodesk MapGuide enables non-
technical end-users to access and interact with
intelligent maps through their web browsers or
through custom applications.

Rapid application development and deploy-
ment: Autodesk MapGuide is a proven plat-
form for rapid application development. Cus-
tomers speak for themselves:

"Not only is the visudization of dataimportant,
but business users also have to be able to query
and select options from the map. From a devel-
oper's perspective, MapGuide is the only prod-
uct out there that alows you to do that and till
deliver an application in eight weeks."

Olivia Duane
Executive Vice President, SRC

Scalable solutions: Autodesk MapGuideis a
scalable, fault-tolerant, 32-bit, multithreaded
architecture that runs as a service under Win-
dows NT. The client—Autodesk MapGuide
Viewer—uses both native application pro-
gramming interfaces and standard CGlI inter-
faces to integrate with a variety of web server
products. This allows the service to be scaled
up with computing power to support very large
numbers of online users.

Create Live, Intelligent M aps: Autodesk
MapGuide, unlike other web-based GIS prod-
ucts, doesn’'t require you to write code for map
display or GIS functiondlity. It's fast and easy
to set map display properties, the level of inter-
action within the map, and links to external data
SOurces.
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Compatibility: Autodesk MapGuide supports

multiple geospatid file types and multiple
RDBMSs.
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Figure 1. An asset management and tracking application
powered by Autodesk MapGuide and Oracle

Autodesk MapGuide helps organizations publish
their spatial AM/FM/GI'S applications quickly with
out-of -the-box features. In addition, arich pro-
gramming interface enables companies to custom-
ize their gpplications in their preferred application
development environment.

An additional benefit of Autodesk MapGuide is that
it serves as the spatial data server for Autodesk On-
Site, Autodesk’ s mobile data solution, effectively
expanding the enterprise beyond traditiona bounda-
ries and into the field.

The Integrated Solution

The Autodesk MapGuide/Oracled Integrated Geo-
spatia Information Management Solution isthe
result of a collaborative effort between the Auto-
desk and Oracle development groups. The result is
ascalable, easy to integrate and deploy geospatia
management solution, capable of making the data
available in environments ranging from the PDA or
lgptops in the fidld, to Windows or Unix-based
desktop users.
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Figure 2. Spatial data access architecture. The Autodesk
MapGuide Server acts as a broker and accesses data
from many data sources, including Oracle9i.

A key piece of this solution is the Autodesk
MapGuide Provider for Oracled Spatia, which
provides the direct interface between
Autodesk MapGuide and Oracled.

This data access provider enables usersto create
maps with the same intuitive authoring interface
that Autodesk MapGuide revolutionized the web-
based mapping industry with in previous releases.
Autodesk MapGuide is able to take advantage of
the power of spatial indexing in Oracled and pro-
vide high-performance map display and query on
very large datasets. Map authoring using Autodesk
MapGuide makes the complexity of data contained
in an Oracle data warehouse invisible to the map
builder.

With Oracle9i, users get the best data management,
data warehousing, and Internet platform for geospa-
tial data. Autodesk MapGuide provides the best
Internet-based solution for the creation, editing,
mapping, visudization, analys's, and browsing of
spatial data across the enterprise. Comhbining the
strengths of these two systems is a natural conclu-
son for any organization investing in a geospétial
information management solution

Consider some examples of how powerful thisinte-
grated solution is for usersin the utility and tele-
communications industries and in state and local
governments.
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Utilities

The utility industry continues to go through pro-
found change as it moves from a regulated industry
to a competitive one. The needs for managing and
using spatia and tabular data are evolving and be-
coming more demanding as well. Consider how
utilities are now managing their distribution sys-
tems. The data now being gathered and analyzed by
distribution operations staffs expands exponentialy
when distribution networks are viewed as profit
centers. With intelligent electronic devices gather-
ing data across these networks, this datais now part
of the enterprise database and can be used to im-
prove operations in areas as diverse as marketing,
maintenance, outages management, accounting, and
customer service. Having all the data from geo-
graphically dispersed assets in a centralized data-
base promotes streamlined and accurate manage-
ment and analysis. Likewise, being able to
distribute this data via a secure corporate intranet
yields significant improvements in speed, accuracy,
and cost.

Telecommunications

Today many telecommunications providers are of-
fering amultitude of products and services (locdl,
long distance, wireless, Internet, and so on) to an
expanding customer base. All of these products and
services might be organized as separate business
units, but how is the information from dl of them to
be managed across the enterprise? The obvious an+
swer is an enterprise database management and dis-
tribution solution, such as the Autodesk Map-
Guide/Oracle integrated information management
solution. For instance, if acrew is going to perform
maintenance at a remote site that might affect the
service for multiple product or service lines, the
activity needs to be communicated to multiple busi-
ness units. It could impact local, long distance, and
Internet business units in terms of system mainte-
nance, customer service, accounting, and work
management. If all the information pertaining to
this activity resdesin asingle place and is sent out
to al the proper departments through the Internet,
informing customers as well asinterna staff isa
manageable task.
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Figure 4. Sample screenshot from AT& T deployed Auto-
desk MapGuide/Oracle solution

“We are converting to Oracle to warehouse our
mapping and design information, goring it dl ina
central database. We tested the Autodesk Map-
Guide Provider for Oracle9i Spatial and we are very
pleased with the results. AT&T is now implemernt-
ing an integrated Oracle and Autodesk solution.” —
H. Jeffrey Stewart, AT&T

State/L ocal Gover nment

Suppose alarge city is considering whether to rede-
velop amgor section of downtown. Analyzing and
planning this kind of effort could require informa-
tion as diverse as street maps, utility asset informa-
tion, tax assessor data, crime reports, fire route
mapping, and dozens of other types of information.
Having al of this data, be it spatid or tabular, in
one place not only saves time but also makes the
information more complete and powerful. The data
can come from multiple departments in multiple
geospatia dataformats, but it can al be stored, re-
trieved, manipulated, and analyzed in a single data-
base using the Oracled technology.

Now this information must go out to the city plan-
ners, utility engineers, and the chiefs of the police
and fire departments, among others. Autodesk
MapGuide will get this data to the desktops of al of
the departments and individuas involved.

Were it not for the integrated solution, there would
be problemsin terms of converting data, overlap-
ping or conflicting data, apples-to-oranges compari-
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sons of data from different sources, and ultimately a
decision-making process that is slower, less accu-
rate, and less powerful in its message.

About Autodesk MapGuide and
Oracle9i

Autodesk MapGuide

Autodesk is the globd leader in CAD and GIS ap-
plication software and has an installed base of more
than 4 million customers in more than 150 coun-
tries. The company has a network of more than
6,000 business and consulting partners.

With Autodesk MapGuide software, you can in-
crease the reach of live information—and deliver
results.

Reduce Costs

By streamlining data distribution and decision sup-
port across the enterprise, you'll cut operationa
costs and deliver map and design data to more peo-
ple who need it. More importantly, you'll reduce
business expenses as employees make faster, safer,
and more-informed decisions with up-to-date de-
sign and map information.

Improve Client and Customer Service

By cutting your decision and response times, you'l|
be better able to meet customer and client expecta-
tions. Whether you' re dealing with a power outage
or afacilities redesign, from your desktop or in the
field, Autodesk MapGuide delivers the interactive
maps and design data you need to make informed
decisons and act on them quickly.

Increase Access to Maps and Data

Autodesk MapGuide software provides two flexible
online viewing gptions. The first option does not
require downloads or specia plug-ins, so vistorsto
your website have immediate access to your
interactive designs, maps, and other published data.
And for more powerful viewing, the second
viewing option offers robust dsplay, query, and
analytical featuresfor avariety of platforms and

Erowsers.

everage Your Data | nvestment

With Autodesk MapGuide you'll have direct access
to awide range of CAD and GISfile formats and to
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gpatial data stored in industry standard formats such
as Autodesk DWG, ESRI SHP and information
serversincluding Oracled and Autodesk GIS De-
sign Server. There' s no conversion necessary so
you continue to benefit from previous data invest-
ments.

Develop Custom Applications

Use Autodesk MapGuide software' s rich program-
ming interface and powerful authoring tool to de-
velop custom applications that meet your specific
needs.

Autodesk MapGuide software is a compl ete solu-
tion, comprising al the tools you and your cowork-
ers need to build, deploy, and access intelligent,
map-driven websites.

Oracle9i

Oracleisthe leading technology for spatia data
management. It alows users and application devel-
opers to seamlesdy integrate their spatial data into
enterprise applications and fully leverage the scal-
ahility, reliability, and performance of the Oracle
database.

Higher Productivity

By effectively managing spatial and attribute data
in one physical database, Oracled reduces process-
ing overhead and diminates the complexity of co-
ordinating and synchronizing disperate sets of data.
The seamless information framework provided by
Oracle9i results in lower training fees, improved
learning curves, fewer design and programming
iterations, and more efficient data administration.

Object Relational Type Support

With the release of Oracle9i, spatial data can be
stored in relational tables or as objects—abstract
data types (ADTS). This new object data type
(SDO_GEOMETRY) is supported directly by the
core Oracledi. It enables you to store, access, and
analyze spatial data quickly and efficiently in an
Oracledi database. This gives application develop-
ers the facility to store all location (geographically
referenced) information in an industry standard da-
tabase server without having to resort to custom-
built middleware-based indexes and functions to get
the performance they need. Users of spatia data
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have access to standard Oracledi features, plus en-
hanced features such as bigger database size, faster
backup and recovery, and Javain the database. Us-
ers aso define and manipulate spatia data through
SQL and gain access to standard Oracle features,
such as aflexible n-tier architecture, object capa-
hilities, Java virtua machine, and robust data man-
agement utilities, ensuring data integrity, recovery,
and security features.

Commitment to Standards

Like Autodesk, Oracle is committed to providing
open standards—based information management
gpplications and solutions. In spring 1999, Oracled
Spatia (ver. 8.0 and 8i) became the first software to
pass OpenGlI S conformance testing for “Smple
Features for SQL.” Oracle’ s commitment to stan-
dards activities is demonstrated by its active princi-
pal-level membership in the Open GIS Consortium
(OGC) during the past three years. Oracle has sen-
ior executive commitment to the OGC through its
seat on the Board of Directors and participation on
the management and technical committees. Oracle
is aso working with SQL3 standard to define SQL
extensions for handling spatial data. Oracle and
Autodesk are aso working together to refine the
emerging OpenGlI S technical specification for Geo-
graphic Markup Language (GML).

Oracle is aso an active member of the International
Organization for Standardization Technica Com-
mittee, Geographic Information and Geomatics
(ISO/TC 211), and the American National Stan-
dards Institute (ANSI) Technical Committee X3L 1,
Geographic Information Systems (GIS) standards
groups. Oracle' simplementation of technology for
gpatid information management isin line with the
current direction of these standards, easing future
migration. Oracle and Autodesk’ s broad commit-
ment and participation in these initiatives will en-
sure consistency among the various standards
groups and ensures that their respective product
lines adhere to the standards and their direction.
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