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Disclaimer 
This content is provided "as-is" and without warranties of any kind, either express 
or implied, including, but not limited to, the implied warranties of merchantability, 
fitness for a particular purpose, satisfactory quality and non-infringement. 
NAVTEQ does not warrant that the content is error-free and NAVTEQ does not 
warrant or make any representations regarding the quality, correctness, accuracy, 
or reliability of the content.  You should therefore verify any information contained 
in the content before acting on it. 
 
To the furthest extent permitted by law, under no circumstances, including 
without limitation NAVTEQ's negligence, shall NAVTEQ be liable for any 
damages, including, without limitation, direct, special, indirect, punitive, 
consequential, exemplary and/or incidental damages that result from any content, 
even if NAVTEQ or an authorised representative has been advised of the 
possibility of such damages. 
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Introduction  
 

Oracle continues to invest making maps and location-enabled applications 
available to all developers and applications.  The use of standard Oracle 
database components like Oracle Locator and Oracle Spatial continues to 
expand rapidly, and Oracle MapViewer is included in every Oracle Application 
Server/Fusion Middleware installation.  These technologies are enabling next 
generation mapping and location analysis capabilities in the Oracle database and 
application server.   

 

More and more, businesses are requiring the capability to show assets on a map, 
and, more importantly, to visualize their key performance indicators 
geographically in a clear and concise way.  This is driving applications 
developers, who understand the need to easily add maps and into their 
applications.  To enable the rapid development and deployment of applications 
that include maps and geographic business analysis, the Oracle JDeveloper 
team has created a new, easy-to-use ADF Faces visual component for mapping.  
This geoMap component makes including maps in apps simple. 

 

Oracle and NAVTEQ have been collaborating to provide turn-key map and other 
content specifically created for the Oracle platform.  This content conforms to the 
Oracle Locator and Oracle Spatial standards for Mapping and Location Analysis, 
Geocoding, and Routing.  NAVTEQ content includes pre-built tables and indexes 
and installs in minutes using Oracle Transportable Tablespaces.  NAVTEQ data 
is utilized by many Oracle Applications. 

 

This paper will discuss the underlying technologies that make mapping and 
location analysis available in Oracle, and will include step-by-step instructions for 
creating your own map-enabled application using Oracle JDeveloper. 
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Overview of Oracle’s Location Technologies  
 

Oracle databases (Express, Personal, Standard and Enterprise Editions) all 
include built-in storage, index, and query capabilities for location data.  We can 
define location data as coordinates that represent the location of a feature on the 
surface of the Earth.  Using stored location information from an Oracle database 
we have the ability to show features on a map as well as analyze features based 
on interactions and proximity to other features.  This feature of the Oracle 
database is called Oracle Locator. 

 

Every Oracle Application Server (including the WebLogic Application server) 
includes the ability to render maps for display in a wide variety of web-based 
applications.   The map rendering component of the application server is called 
Oracle Fusion Middleware MapViewer. 

 

Putting mapping aside momentarily, the built-in location capabilities in all Oracle 
databases include the ability to analyze information geographically, allowing us to 
answer questions such as: 

 

How many hotels are within two miles of a proposed hotel location? 

How many of my customers have average household income of greater than 
$67,000? 

What is the closest ATM to my current location? 

 

In addition to mapping and the abovementioned analysis capabilities, Oracle 
Spatial is an option with Oracle Enterprise Edition.  Oracle Spatial includes 
advanced capabilities beyond the basic capabilities shown above.  Oracle Spatial 
includes functionality such as Geocoding, Routing, Image Storage and retrieval, 
Network Analysis, Topology, Web Services, and a lot more.   
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The Spatial Data Type: SDO_GEOMETRY 

 

The Oracle database includes the SDO_GEOMETRY data type, which is used to 
store location data.  Any table can include one or more columns of type 
SDO_GEOMETRY.   When creating a table use the SDO_GEOMETRY data type 
for the column definition, or add a location column to an existing table in Oracle 
by using the ALTER TABLE command.  The syntax for adding a location column 
is: 
 

ALTER TABLE CUSTOMERS 

  ADD COLUMN LOCATION(SDO_GEOMETRY); 

 

Column naming conventions follow normal Oracle identifier rules.  Above, the 
column name is LOCATION, but any identifier can be used. 

 

SDO_GEOMETRY is used to store the location on the surface of the Earth of a 
feature.  What kind of feature? 

 

It can define a point feature such as an address, an automobile location, a point 
of interest, a survey marker, etc. 

 

 
 

Above, the school, the police and sheriff’s department, the courthouse, and the 
bus stop are all represented by a single point. 
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SDO_GEOMETRY can also define a linestring to represent a linear feature such 
as a road, a river, or a railway line. 

 

  
 

 

 

SDO_GEOMETRY can also define a polygon to represent an area feature such 
as a country, state, park, lake, harbor, etc. 
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When features are included on a map, the map creator may decide to display 
them differently based on the zoom scale of the map.  For instance, San Diego 
International Airport is appropriately rendered as a point when zoomed out, but 
when zoomed in it is rendered as a polygon. 
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Location Queries 
 

Location queries are used to analyze relationships between data.  Because 
location queries are based on simple extensions to SQL any application can 
enjoy the benefits of location analysis. 

 

Examples of SQL associated with location queries follow.   Note the data for 
most of the queries in this paper are available in downloadable form is available 
from NAVTEQ Network for Developers (NN4D) site at 
http://developer.navteq.com.  The directions for download are in the Geocoding 
section of this paper. 

 

How many hotels are within two miles of a proposed hotel location?  To answer 
this question we use a within distance query. 

 

SELECT COUNT(*) 

FROM PROPOSED_HOTEL_LOCATION B, NTC_MAP_POI_HOTEL A 

WHERE SDO_WITHIN_DISTANCE(A.GEOMETRY,B.LOCATION, 

   ’DISTANCE=2 UNIT=MILE’)=’TRUE’; 

 

COUNT(*) 

------- 

     85 

 

We can extend this query as we can extend any SQL query.  For instance, if we 
wanted to see how many Marriott or Wyndham hotels are within two miles we 
could structure our query like this: 

 

SELECT NAME 

FROM PROPOSED_HOTEL_LOCATION B, NTC_MAP_POI_HOTEL A 

WHERE SDO_WITHIN_DISTANCE(A.GEOMETRY,B.LOCATION, 

   ’DISTANCE=2 UNIT=MILE’)=’TRUE’ 

   and (a.name like ’%MARRIOTT%’  

   or a.name like ’%WYNDHAM%’); 

 

NAME 

---------------------------------- 

WYNDHAM-SAN DIEGO-EMERALD PLAZA 

US GRANT WYNDHAM HOTEL 

MARRIOTT-SAN DIEGO-MARINA 

MARRIOTT-CORONADO ISLAND RESORT 
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MARRIOTT-GASLAMP QUARTER-SAN DIEGO 

 

Each of the previous queries allow users to do location analysis to solve a typical 
business problem, and yet none of them required display on a map.  One of the 
interesting and unusual pieces of Oracle’s location capabilities is that often the 
results of location analysis provide information in which the results have no 
location component. 

   

The second question we asked is how many of my customers have average 
household income of greater than $67,000?  To answer this question we use a 
relationship query, which tells us if there is a spatial interaction between an area 
of interest and a search column.  In the case below, the area of interest is each 
of the census demographic areas that has an average income > $67,000, and 
the search column is the stored location of each of the customers.   

 

SELECT COUNT(*) 

FROM CENSUS_DEMOGRAPHICS B, CUSTOMERS A 

WHERE B.HHINCAVG > 67000  

   AND SDO_ANYINTERACT 

(CUST_LOCATION,DEMOGRAPHIC_AREA)=’TRUE’; 

 

As with the previous query, this analysis can be extended to see what these 
customers tend to buy so marketing outreach can be properly targeted.  Also 
demographic analysis can be extended to look at number of children, population 
density, race, or any one of a number of factors the census keeps track of.  In 
addition, other spatial analysis can be incorporated (do people who live near golf 
courses buy golf equipment, or do people who live near bodies of water buy 
insect repellent and/or boat equipment and/or fishing gear). 
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The third question we asked above was:  What is the closest ATM to my current 
location?  To answer this question we use a nearest neighbor query. 

 

SELECT NAME 

FROM NTC_MAP_POI_BUSINESS A 

WHERE SDO_NN(A.GEOMETRY, 

             SDO_GEOMETRY(2001,8307,SDO_POINT_TYPE( 

            -117.162,32.717,NULL),NULL,NULL), 

             'SDO_BATCH_SIZE=8')='TRUE' 

   AND A.CAT_ID = 3578 

   AND ROWNUM < 4; 

 

NAME 

------------------------------ 

SAN DIEGO COUNTY CREDIT UNION 

CALIFORNIA BANK & TRUST 

UNION BANK OF CALIFORNIA 
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To return the closest ATM of a specific type (in this case Bank of America) the 
previous query can be modified: 

 

SELECT NAME||', '||POI_HOUSE_NUMBER||' '||POI_STREET_NAME AS ADDR 

FROM NTC_MAP_POI_BUSINESS A 

WHERE SDO_NN(A.GEOMETRY, 

             SDO_GEOMETRY(2001,8307,SDO_POINT_TYPE( 

                -117.162,32.717,NULL), NULL, NULL), 

             'SDO_BATCH_SIZE=8')='TRUE' 

   AND A.CAT_ID = 3578 

   AND NAME LIKE '%BANK OF AMERICA%' 

   AND ROWNUM < 4; 

 

ADDR 

--------------------------------- 

BANK OF AMERICA, 7680 GIRARD AVE 

BANK OF AMERICA, 1075 WALL ST 

BANK OF AMERICA, 9301 GENESEE AVE 
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Oracle Locator and Oracle Spatial 

 

Oracle Locator is component of every Oracle Database.  All of the functionality 
referenced above, including the ability to store, index, and query location 
information is included in Oracle Locator.  Oracle Locator also includes other 
functionality which is beyond the scope of this paper. 

Oracle Spatial takes all of the functionality of Oracle Locator and expands it in 
many ways, some of which are useful to the many applications that can utilize 
location analysis, and others which are quite specialized in their application and 
use of the technology. 

 

Some of the additional capabilities of Oracle Spatial include: 

 

o Geocoding 

o Raster Imagery Storage and Retrieval 

o Linear Referencing 

o Spatial Boolean Functions 

o Topology Data Model 

o Network Data Model 

o LIDAR Data Storage and Retrieval (Point Clouds) 

o Spatial Analysis and Mining 

o Tin Storage and Retrieval 

o Spatial Aggregation 

o Spatial Web Services including: 

o Geocoding 

o Routing 

o OpenLS 

o Yellow Pages 

o Web Catalog Service 
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Oracle Fusion Middleware MapViewer 

 

Every Oracle Application Server includes MapViewer, a middle tier map 
drawing/rendering component.  MapViewer renders location data directly from 
the database and includes APIs to render data from other sources as well.   

In addition MapViewer uses centralized information (map metadata) that includes 
the rules associated with how maps are styled and displayed to users.  This map 
metadata is easily managed using the map authoring tool which is part of 
MapViewer, called Map Builder. 

MapViewer make is very easy for web-based/web accessible applications to 
include maps.  MapViewer includes JAVA, XML, Open Geospatial Consortium 
Web Mapping Service (OGC WMS), and JSP APIs 

    

  
 

Below is an example of a map rendered by Oracle Fusion Middleware 
MapViewer. 
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Oracle Map Builder 

Oracle Fusion Middleware MapViewer uses metadata to describe the visual 
representation of the features stored in the database.  There are three different 
types of metadata that describe how maps are rendered: 
 

 Styles 
o Can control fill color, border color, line thickness, line style, text styles, 

and so on 
o Stored as XML in view USER_SDO_STYLES 

 Themes 
o A geometry column associated with a style 
o A text label column can also be associated with a theme.  The label 

column has its own style (size, font, color, and other attributes) 
o Stored as XML in view USER_SDO_THEMES 

 Maps 
o One or more themes 
o Stored as XML in view USER_SDO_MAPS 

 
Oracle Map Builder is Oracle’s map authoring tool created to manage map 
metadata.  Oracle Map Builder creates and manages XML metadata associated 
with styles, themes, and maps (plus a lot of other things) via a simple GUI. 
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Oracle JDeveloper 
 

Oracle JDeveloper is an integrated development environment (IDE) with end-to-

end support for modeling, developing, debugging, optimizing, and deploying Java 

applications and Web services.  Oracle JDeveloper supports the full application 

development life cycle. 

 

Oracle JDeveloper simplifies the development of rich internet applications by 
providing an Application Development Framework (ADF) that minimizes the 
requirements to write infrastructure code.  It is based on a Model-View-Controller 
design pattern: 

 

 Model – Handles data interactions and business logic 

 View – Handles user interface components 

 Controller – Handles application flow/interactions between Model and 
View components  

 

Rich internet applications require full-featured user interfaces, and JDeveloper 
meets this need with ADF Faces.  ADF Faces includes a large set of predefined 
GUI components such as pie charts, bar charts, graphs, dials, etc.  ADF Faces 
also supports partial page rendering/AJAX. 

 

Importantly, for this application ADF Faces also includes a geoMap component 
which simplifies the process of adding a map and showing your business data in 
your internet application. 
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Maps in Apps 
 

The following describes the setup steps required to follow this paper as a “hands 
on” exercise.  

 

Software – Oracle Database and Fusion Middleware 

Prerequisite software installed before paper include: 

 

Oracle 11.1.0.7 

Oracle Fusion Middleware MapViewer 

Oracle JDeveloper 11.1.1.2.0 

 

Setup – NAVTEQ Data 
 

This presentation shows the use of NAVTEQ map content.  The data used in this 
presentation is available at NAVTEQ Network for Developers ( www.nn4d.com).  
To download the data: 

 

Got to www.nn4d.com 

Mouse over "BUILD" and click on Sample Data on the left of the drop down menu  

Register if you haven't registered, or log in  

Select the "Yes, I want to download sample data clips." radio button  

Click "Continue"  

Scroll to "Oracle Delivery Format (ODF) Data..."  

Click the Download link  

 

After downloading, follow the included instructions for loading and setting up the 
data. 

 

The same data used in this session is used by many Oracle Applications.  For 
instance, the following Oracle Applications are examples of Applications that can 
utilized with NAVTEQ content: 

The sample data is the same data that is used by many Oracle Applications.  All 
of the Oracle applications that require map content use NAVTEQ data.  A list of 
application that require NAVTEQ data and/or that can integrate NAVTEQ content 
is:  

Oracle eLocation Services http://elocation.oracle.com/elocation/ajax/ 

Oracle E-Business Suite Field Service Advanced Scheduler 

Oracle Utilities Mobile Workforce Management 

http://elocation.oracle.com/elocation/ajax/
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Oracle Communications Unified Inventory Management 

Oracle Site Hub 

Oracle Content Management Suite 

Oracle Discoverer 

Oracle Business Intelligence Enterprise Edition (OBIEE) 

Oracle Retail 

Oracle Transportation Management 

  

After deploying Oracle Fusion Middleware MapViewer into the application server, 
make sure to create a jdbc connection to the database that is started whenever 
the application server is started.  To do this, go to the MapViewer deployment 
(for example:  http://localhost:8888/mapviewer ). 

Next, you can click on the Admin button in the upper right hand side of the 
MapViewer page: 

 

  

 

http://localhost:8888/mapviewer
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Next, click on Configuration in the upper right: 

 

 
On the configuration page, slide way down until you come to where the 
connection strings are defined.  Add a connection string for the NAVTEQ_SF 
user or the user you imported the sample data into.  Make sure the connection 

string is not inside an XML comment (not between <!--   and --> : 
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Note the jdbc_password is preceded by an exclamation point (!).  When the 
application server is restarted the password is encrypted.  

At the bottom of the page, click on Save & Restart: 

 

 
 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        21 
A NAVTEQ Case Study 

Creating a Web Application in JDeveloper 
 

Now that we are all set up, let’s look at the steps required to add a map to an app 
using JDeveloper.  Let’s start with a new application. 

Start JDeveloper, and choose the Default Role, then click OK: 
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Create a new application by choosing New… 
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For the new application, click Applications on the left panel, then choose Fusion 
Web Application.  Click OK. 
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We’ve named our application SimpleMapApp1.  From here, we can just click 
Finish and JDeveloper creates the skeleton of the application. 

 

 
 

At this point, JDeveloper has created Projects called Model, which defines how 
business data interacts with the application and ViewController, which defines 
the user interface and how visual elements are placed on the screen. 
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Location-enable a Web Application in JDeveloper 
 

Now that we have created an application, we are going to do two simple things to 
location-enable our application.  First, we are going to define a query that returns 
some business data along with its location so we can display it on a map.  
Second, we will hook the map itself into the user interface of the application. 

 

In order to define the query that returns business data and its location we are 
going to create a view object.  A view object is an Oracle ADF component that 
encapsulates a SQL query and simplifies working with its results.   

Because we will simply be selecting from the database, in this case we will be 
creating a read-only view object (we will not be writing back into the database). 

 

To create the view object, we right click on Model, then choose New: 
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In the pop-up, we will click on ADF Business Components, and choose View 
Object (all the way down at the bottom on the list of Items): 

 

 
 

 

Click OK, and the first thing we are prompted for is for connection information to 
the database. 
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We click on the green plus sign to add the connection information. 
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The connection information includes username, password, host name and the 
SID: 

 

 
 

We click Test Connection, and if the success message comes up we are done, 
and can click OK.  We can leave the defaults for the rest of the Initialize Business 
Components Project screen, so just click OK on that screen as well. 
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This takes us to the Create View Object wizard, which walks us through the steps 
of creating a view object.  Our first map display will include information about 
schools in San Francisco, so we will name this view object SchoolData.  We will 
also click “Read-only access through SQL query” since we will not be updating 
this data in the application. 
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In the next screen of the wizard we will write our query.  Let’s look at the 
definition of the SCHOOLS table as defined in Oracle: 

 

 
 

 

We will be selecting information about the schools that we wish to display on the 
map.  We will use the following SQL: 

 

select name, test_2010/test_2009 as test_scores, 

  a.geometry.sdo_point.x as longitude, 

  a.geometry.sdo_point.y as latitude 

from schools a 

 

As you can see, we are choosing the school name and the ratio of the last two 
years test scores from the database.  Values greater than one indicate an 
improvement in test scores, and values less than one indicate a degredation in 
test scores.  In addition, we are selecting location information (the longitude and 
latitude) from the geometry object that contains the point location of each school.  
Earlier, we talked about the SDO_GEOMETRY object.  Since JDeveloper 
requires scalar values for longitude and latitude (not an object) we can easily 
extract the scalar locations by selecting just the attributes of the object that 
represent longitude and latitude. 

 

HINT: Whenever selecting attributes of an object type in Oracle, a table alias is 
required. 

 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        31 
A NAVTEQ Case Study 

 
 

We clicked Test and got a “Query is valid.” message back. 
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We can click through the rest of the Create View Object wizard screens until we 
get to Step 8 of 9.  In this step, because we want to be able to turn the results of 
the query on and off with a GUI component, we need to make sure the view 
object is known within the application. 

 

  

 

From here we can click Finish. 
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Now that we have a query whose results can be placed on the map, let’s create 
the map.  To create the map, which is part of the GUI, we go to the 
ViewController in the top left panel, and right click, then choose New: 
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In the next screen, choose JSF (Java Server Faces) on the left side of the 
screen, then choose JSF Page on the left side: 

 

 
 

Click OK. 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        35 
A NAVTEQ Case Study 

We name our file, and we will use an Oracle Page Template with 3 columns for 
our page layout (the default).  We also expanded Page Implementation section of 
the Create JSF Page popup, and made sure that we automatically expose UI 
components in a Managed Bean.  We do this to set the framework for GUI 
management of map layers.   

 

 
 

Click OK 

 

JDeveloper then creates our MapDemo.jspx page and sets us up with the 
Designer screen for visual editing. 
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Before we do anything else, we will alter the scope associated with our backing 
bean that helps us manage the displayed map layers. 

 

 
 

Double click adfc-config.xml (ADF Controller config file) and change the scope of 
the backing bean to session so that redraw parameters are visible throughout the 
application. 
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Now we go back to MapDemo.jspx and click on the source tab as shown at the 
bottom.  We need to edit two lines associated with the old scope.  

We take: 

<af:document id="d1" 

binding="#{backingBeanScope.backing_MapDemo.d1}"> 

      <af:form id="f1" 

binding="#{backingBeanScope.backing_MapDemo.f1}"> 

And change it to: 

       <af:document id="d1"> 

      <af:form id="f1"> 
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to: 
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Let’s go back to the Designer screen for visual editing by clicking the Design tab 
under the main panel. 

We will use the center panel for our map, which will display the results of the 
query we created with the view object.  Expand AppModuleDataControl under 
the Data Controls panel on the left side of the screen, click refresh, then drag 
SchoolData1 into the center panel. 
 

 
 

Choose Map and Point Theme 
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The Create Geographic Map panel appears.  Click the green “+” to add a 
connection.  In the Create URL Connection screen we add the URL for the 
MapViewer instance deployed in the application server: 
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We test the connection, and with the success message we click OK.   

While we could easily deploy a geocoder to assign location information to 
address data, we do not need it for this exercise hence we will ignore the 
geocoder. 

 

 
 

In a setup step we created a connection from MapViewer in the application 
server to the NAVTEQ_SF user, which contains the map data for rendering.  
That connection is seen in the menu on the next step, along with “World Map”, 
which is a sample map. 
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We want to choose a zoomed in location in San Francisco, which is the location 
in which we have sample data.  We can navigate to that location or we can 
directly input the longitude and latitude we want the map centered at.  In this 
case, we entered 122.44 as Starting X: and 37.76 as Starting Y (the approximate 
center of San Francisco), then we click on the map slider until we reach zoom 
level 14: 
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On the next screen we click so the application knows it is retrieving the 
coordinates of each school using the Longitude and Latitude values we selected 
as X and Y rather than using a geocoding service to return X and Y values based 
on the address.  We also choose NAME as a label field which is the data to show 
as a flyover, and we also choose the TestScores column to appear as pop-up 
when the user clicks the school on the map.  Finally we click the Enable Row 
Selection box so that clicking on the map can interact with tabular data shown 
elsewhere on the screen: 
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Next, compile and run the application. 

Right click the ViewController and rebuild. 

Then highlight MapDemo.jspx and click the green arrow to run 
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Your map should look like this: 

 

 
 

Note at this point that all the typical interactions one would expect to have with a 
map are available.  We can pan by clicking on the map and dragging it, double-
clicking will zoom us in, we have a pan/zoom widget, and an overview map in the 
lower right corner. In addition, we can click on the school to get a popup with 
more information. 
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JDeveloper supports various ways of displaying your point locations.  To change 
the display icon for each school highlight the file MapDemo.jspx: 

 

 

Then click on View -> Structure: 
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Next, choose the dvt:MapPointTheme in the structure window on the lower left: 
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In the Property Inspector on the lower right, under Other, click BuiltInImage for a 
drop down list of the many options for display: 

 

 
 

Choose a new built in icon from the drop down list.
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Now click save and simply refresh the map: 

 

 
 

There are many other map customizations available through the JDeveloper GUI 
as well as many other map styles.  
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Creating a Thematic Map 

 

Now let’s take the previous example one step further.  Right now we are showing 
schools with all the same style.  This communicates location very effectively, but 
does not communicate our key performance indicator, which in this query shows 
relative standardized testing results between the years 2009 and 2010 (which for 
this exercise is generated randomly and does not reflect real performance).  If 
the resulting value is greater than one it represents performance improvement 
and if the value less than one it represents a deterioration in performance. 

 

First, let’s look at a method for determining how we want to style the results.  In 
this theme, we can style the top third of the schools one way, the middle third 
with a different style, and the bottom third with yet another style.  Here is a query 
that will show us the values make this happen, with ntile(3) used to create the 
three buckets:  

  

select  

    bucket,  

    min(test_2010/test_2009) min_bucket_value,  

    max(test_2010/test_2009) max_bucket_value,  

    count(*)  

from (select test_2009,test_2010, ntile(3) over (order by 

test_2010/test_2009) bucket  

      from schools) 

group by bucket 

order by bucket; 

 

    BUCKET MIN_BUCKET_VALUE MAX_BUCKET_VALUE   COUNT(*) 

---------- ---------------- ---------------- ---------- 

         1       .479166667       .897727273        108 

         2               .9       1.14705882        107 

         3       1.14814815                2        107 
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If we want to only highlight the top and bottom 10% we can use ntile(10), and 
only choose the bottom and top buckets to highlight: 
 

    BUCKET MIN_BUCKET_VALUE MAX_BUCKET_VALUE   COUNT(*) 

---------- ---------------- ---------------- ---------- 

         1       .479166667       .675324675         33 

         2       .684782609            .7875         33 

         3       .794117647       .878378378         32 

         4       .880434783       .944444444         32 

         5       .944444444       1.01666667         32 

         6       1.01851852       1.09230769         32 

         7       1.09459459       1.17391304         32 

         8       1.18181818       1.29090909         32 

         9       1.29166667              1.5         32 

        10              1.5                2         32 
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To thematically style the point theme, right click on dvt:mapPointTheme in the 
structure window of MapDemo.jspx, choose Insert inside dvt:mapPointTheme, 
then click on Point Style Item:  
 

 
 
 
Add two more Point Style Item, because we will show the school locations 
differently based on whether they are in the lowest 10%, whether they are 
somewhere in the middle, or whether they are in the top 10%. 
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Next we can set up our first bucket.  In the Structure Panel, click on the first 
dvt:mapPointStyleItem, then go to the Properties Panel and set up the values to 
use in the bottom 10% based on the query we ran to show out buckets.  
 
 

 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        54 
A NAVTEQ Case Study 

Next, we can do the same for the next two point styles.  For the schools in the 
middle, we use the values .675324675 for the MinValue and 1.499999 the 
MaxValue, and we will style these with Pushpin_Green.   For the highest 
performing schools, we choose 1.5 as the low value, any high number as the 
highest value, and we choose to style these with Pushpin_Blue.  Now if we save, 
then highlight MapDemo.jspx and click run, we get a thematic map. 
 
Lowest performing schools are shown in red, middle-of-the-road schools are in 
greem, and higher performing schools are shown in blue, providing easy visual 
cues to the key performance indicators we care about.  Importantly, the map 
immediately imparts important, actionable information: 
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Layer Control 
 

Next we will look at how we can dynamically turn the schools data on and off.  
This will involve adding some code, adding some GUI components, and hooking 
everything together. 

The code will get added to the backing bean associated with MapDemo.jspx.  
The backing bean controls the interactions between the GUI components for the 
map and the map display itself.  The backing bean is MapDemo.java: 
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First, we will need to add some standard code to the backing bean to pass the 
current center X and Y values as well as the zoom scale between the jsp page 
and backing bean.  The code to accomplish this is as follows: 

 

    private double startingX = -122.44; 

    private double startingY = 37.76; 

    private int mapZoom = 14; 

 

    public void setStartingX(double startingX) { 

        this.startingX = startingX; 

    } 

 

    public double getStartingX() { 

        return startingX; 

    } 

 

    public void setStartingY(double startingY) { 

        this.startingY = startingY; 

    } 

 

    public double getStartingY() { 

        return startingY; 

    } 

 

    public void setMapZoom(int mapZoom) { 

        this.mapZoom = mapZoom; 

    } 

 

    public int getMapZoom() { 

        return mapZoom; 

    } 

 

    private void saveMapState() { 

        setStartingX(map.getCurrentCenterX()); 

        setStartingY(map.getCurrentCenterY()); 

        setMapZoom(map.getCurrentZoom()); 

    } 
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We also need to change how the StartingX, StartingY, and MapZoom of the 
properties of the dvt:map component are set.  We had hard-coded the values in 
the properties page back when we created the map, but now they will be pulled 
from the backing bean.  To make this change, we highlight the dvt:map 
component in the structure panel of MapDemo.jspx: 
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Next we go to the properties panel and one-by-one we change StartingX, 
StartingY, and MapZoom to use the values from the backing bean.  First, click 
the arrow next to StartingX and choose Expression Builder: 
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In Expression Builder under ADF Managed Beans choose backing_mapDemo, 
then click on startingX.  Make sure to remove the current value so all that 

appears is #{backing_MapDemo.startingX} 

 

 
 

Now we do the same for StartingY and MapZoom, clicking the arrow next to each 
of those properties, and using Expression Builder choosing backing_MapDemo 
under ADF Managed Beans and setting the startingY and mapZoom values. 
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The code we added and the changes we have made above are one-time only 
changes we made when we add any sort of layer control in JDeveloper.   

 

Now we need to add code specific to the to the point layer that we are turning on 
and off.  The code we will add is: 

 

    private boolean m_showPointTheme = false; 

     

    public boolean getShowPointTheme() { 

        return m_showPointTheme; 

    } 

     

    public void setShowPointTheme(boolean showPointTheme) { 

        m_showPointTheme = showPointTheme; 

    } 

     

    public void togglePointTheme(ActionEvent ae) { 

        m_showPointTheme = !m_showPointTheme; 

        saveMapState(); 

    } 

     

    public String getPointThemeLinkText() { 

        if (m_showPointTheme) { 

            return "Hide Schools"; 

        }  

        return "Show Schools";   

    } 

 

We will use the code above as a template for layer display.  The code starts with 

m_showPointTheme = false; so the theme will not be displayed by default.  

There are set, get, and toggle methods for getting, setting, and changing whether 
the theme is displayed or not.  In addition, there is a method to set the text in the 
box we will display for turning the point theme on and off.  When the theme is 
displayed, the text is “Hide Schools” (click “Hide Schools” to remove the theme), 
and when the themes is not displayed the text is “Show Schools”. 
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Note there is a problem with the code in that ActionEvent is not defined.  
JDeveloper gives us a cue, we can click Alt-Enter to see: 

 

 
 

Choose the java.faces.event by double clicking on it, and this will add the 
necessary import statement into the code. 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        62 
A NAVTEQ Case Study 

Next, we will add the GUI component which will be used to toggle the map layer.  
We will add it to the first panel (on the left) of the three panel group.  In this case 
we will use a link.  First, because we may want to add other components to this 
panel we will start by adding a Panel Group Layout from the Layout portion of the 
Components Palette.  Drag the Panel Group Layout from the Layout section of 
the Components Palette and drop it into the first panel.  Next go to the Common 
Components palette on the right hand side of the screen and drag “Link” to the 
left panel of the page, inside the Panel Group box. 
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In the property inspector for the Link we just added (on the lower left panel) click 
on the down arrow next to the Text attribute: 

 

 
 

Choose Expression Builder: 
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In Expression Builder, under ADF Managed Beans, choose the backing bean for 
the MapDemo JSP page.  Choose pointThemeLinkText: 

 

 
 

 

Click OK.   

So far, we have added some code to the backing bean, we added a Link to click 
to Show/Hide the point layer, and in the last step we tied the text to display to the 
Link. 
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Next, we will tie a method that is invoked each time the Link button is pressed.  
To do this we right click Action Listener in the Property panel.  Use Method 
Expression Builder:  
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Choose togglePointTheme, then click OK: 
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Next, we will set a partial trigger which will define the component that will update 
the map display.  In the structure panel of MapDemo.jspx, click dvt:map. 
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In the Property Inspector in the lower right, slide down to Behavior, then click the 
down arrow next to PartialTriggers and choose Edit… 
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In the Edit Property: Partial Triggers page, highlight commandLink – cl1, then 
click the arrow to place it on the selected side of the panel. 
 

 
 

 

Next, click OK. 
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The last thing we need to do is tie the display of the point theme to the result of 
the method showPointTheme.  Start by highlighting the dvt:mapPointTheme in 
the Structure panel. 
 

 
 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        71 
A NAVTEQ Case Study 

In the Properties panel on the lower right, choose Rendered  -> Expression 
Builder under Appearance: 
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Click OK. 
 



Create a Location-enabled Web Application using Oracle JDeveloper                                                                        73 
A NAVTEQ Case Study 

Now we can recompile and run, and we have the ability to turn our point data on 
and off: 
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Add a Predefined Theme 

Included in the San Francisco sample we imported as part of the setup steps for 
this exercise are pre-defined themes.  A predefined theme is location data with a 
style applied to it.  For instance, our map includes many pre-defined themes 
including roads and land areas. 
 
In this case, the predefined theme we will add has some business rules 
associated with how it is displayed.  We will display US Census boundary areas 
called block groups and display them in different colors based on the median 
income for each block group. 
 
To add a predefined theme for display on the map, right click an existing theme 
in the structure panel of MapDemo.jspx (in this case, we only have one, which is 
dvt:mapPointTheme). 
 

 
 

We choose to insert a predefined theme before our mapPointTheme.  Note 
theme ordering for layers is important.  Themes render in order from top to 
bottom.  We typically order area features first, then line features, then point 
features.  This is so that area features do not obscure the line and point features 
underneath, and so line features do not obscure point features. 
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In the Create Predefined Map Theme box, we can name the theme for this 
application and choose the predefined theme to display.  In this case, JDeveloper 
is querying the database and looking in a system view called 
“ALL_SDO_THEMES”, which shows all themes that have been defined using 
tables that the user has privileges to see: 
 

 
 

Click OK. 
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Now we can click save and then the green Go arrow to see the map: 
 

 
 
Note in the predefined theme itself there is a popup defined that shows the block 
group id and median income for that block group.
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Now we can use the same template code to add layer control for the predefined 
theme.  First, we will edit the backing bean by inserting code similar to the 
previous code in MapDemo.java: 
 
private boolean m_showPreBlockGoupTheme = false; 

     

    public boolean getShowPreBlockGoupTheme() { 

        return m_showPreBlockGoupTheme; 

    } 

     

    public void setShowPreBlockGoupTheme(boolean 

showPreBlockGoupTheme) { 

        m_showPreBlockGoupTheme = showPreBlockGoupTheme; 

    } 

     

    public void togglePreBlockGoupTheme(ActionEvent ae) { 

        m_showPreBlockGoupTheme = !m_showPreBlockGoupTheme; 

        saveMapState(); 

    } 

     

    public String getPreBlockGoupLinkText() { 

        if (m_showPreBlockGoupTheme) { 

            return "Hide Block Groups"; 

        }  

        return "Show Block Groups";   

    } 
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In JDeveloper, we paste the code into MapDemo.java: 
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Next we can add the Link to click on to toggle the display of the predefined 
theme.  To do this we will add a separator and a new command link in Designer: 
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Now let’s do the same things for the Link Properties we did previously.  We will 
set the Text and Method to invoke when the button is clicked.  To set the text, 
choose the arrow next to the Text in the Property Inspector, Expression Builder, 
then choose preBlockGroupLinkText: 
 

 
 

Click OK.
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To set the method to invoke, we click Action Listener in the Property panel.  Use 
Method Expression Builder:  

 

 
 

Click OK. 
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Next, we will set a partial trigger which again defines the components that will 
update the map display.  In the structure panel of MapDemo.jspx, click dvt:map, 
then in the properties panel, under Behavior, first clear the contents in 
PartialTriggers, then click the arrow next to PartialTriggers then Edit: 
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In the edit window, shuttle both commandLinks  (cl1 and cl2) to the Selected side 
of the window: 
 

 
 

Click OK. 
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The last thing we need to do is tie the display of the predefined theme to the 
result of the method showPreBlockGoupTheme.  To do this we choose 
dvt:predefinedTheme in the Structure panel in MapDemo.jspx, then under 
Appearance in the Properties panel choose the down arrow next to rendered, 
then Expression Builder:  
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In Expression Builder choose showPreBlockGroupTheme: 
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Now we can see the predefined theme for block groups, with each block group 
color coded by median income: 
 

 


