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Preface

Preface

Oracle Spatial and Graph Map Visualization Developer's Guide describes how to use
the Oracle Spatial and Graph map visualization component (sometimes referred to as
the map visualizer or the visualizer), a tool that renders maps showing different kinds
of spatial data.
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Audience

This document is intended primarily for programmers who develop applications that
require maps to be drawn. You should understand Oracle Database concepts and the
major concepts associated with XML, including DTDs. You should also be familiar with
Oracle Spatial and Graph concepts, or at least have access to Oracle Spatial and
Graph Developer's Guide.

This document is not intended for end users of websites or client applications.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at htt p: / / www. or acl e. com pl s/t opi ¢/ | ookup?
ct x=acc& d=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit ht t p: / / www. or acl e. cont pl s/

t opi ¢/ | ookup?ct x=accé& d=i nf o or visit ht t p: // www. or acl e. con pl s/ t opi ¢/ | ookup?
ct x=acc&i d=trs if you are hearing impaired.

Related Documentation

For more information, see the following documents in the Oracle Database
documentation set:

e Oracle Spatial and Graph Developer's Guide

e Oracle Spatial and Graph GeoRaster Developer's Guide
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The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.
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Introduction to the Map Visualization
Component 19.3

The Oracle Spatial and Graph map visualization component (sometimes referred to
the visualization component) is a programmable tool for rendering maps using spatial
data managed by Oracle Spatial and Graph.

The map visualization component provides tools that hide the complexity of spatial
data queries and cartographic rendering, while providing customizable options for
more advanced users. These tools can be deployed in a platform-independent manner
and are designed to integrate with map-rendering applications.

ORACLE

Overview of the Map Visualization Component
The map visualization component enables developers to incorporate highly
interactive maps and spatial analysis into business applications.

Getting Started with the Map Visualization Component
You can get started with the map visualization component 19.3, by performing the
following tasks.

Prerequisite Software for the Map Visualization Component
This section explains the prerequisites required for installing the map visualization
component 19.3.

Deploying MapViewer-Based Applications with the Map Visualization Component
If you have any MapViewer-based applications, you can deploy them with the map
visualization component.

Administering the Map Visualization Component

This topic introduces the map visualization component Administration page and
some administrative and configuration tasks that you can perform, such as adding
new data sources, managing map tile layers used by Oracle Maps, and setting
logging levels.

Oracle Real Application Clusters and the Map Visualization Component
When the database is an Oracle Real Application Cluster (Oracle RAC), you can
connect to the Oracle RAC database using either of the following options.

High Availability and the Map Visualization Component (WebLogic Server Only)
Users can benefit from the high availability features of Oracle WebLogic Server.

Secure Map Rendering
You can implement secure map rendering based on a web user's identity.

Map Visualization Component Demos and Tutorials

The map visualization component demos are included in a separate archive
file, mvdeno. zi p, and is available along with the map visualization component
downloads.
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1.1 Overview of the Map Visualization Component

ORACLE

The map visualization component enables developers to incorporate highly interactive
maps and spatial analysis into business applications.

Application content can be combined with maps and data from a variety of web
services and data formats such as GeoJSON. It is deployed in a Java EE container or
in the Oracle Java Cloud Service.

The map visualization component includes the following:

* A map rendering engine to expose cartographic render functions to web
applications.

* A suite of application programming interfaces (APIs) that allow programmable
access to visualization features. These APIs include XML, Java, and an HTML5-
based JavaScript API.

* A graphical map builder tool that enables you to create map symbols, define
spatial data rendering rules, and create and edit map visualization component
objects.

* Oracle Maps, which includes map cache and FOI (feature of interest) servers that
facilitate the development of interactive geospatial web applications.

» Packaged content for admin areas (countries, states, counties, and so on) as
JSON files.

The core rendering engine connects to the Oracle database through Java Database
Connectivity (JDBC). It also reads the map metadata (such as map definitions, styling
rules, and symbology created through the Map Builder tool) from the database, and
applies the metadata to the retrieved spatial data during rendering operations.

The JavaScript API enables you to create highly interactive web applications that use
the Oracle Maps feature of the map visualization component.

The Map Builder tool simplifies the process of creating and managing map, theme,
and symbology metadata in a spatial database. For information about this tool, see
Oracle Map Builder Tool.

Oracle Maps, built on core map visualization component features, uses a map tile
server that caches map image tiles, and a feature of interest (FOI) server that streams
live data out of a database to be displayed as interactive features on a map. You

can use the HTML5-based JavaScript APl with Oracle Maps to provide sophisticated
mapping solutions. Oracle Maps also allows for advanced customization and querying
capabilities.

The map visualization component supports two-dimensional vector geometries stored
in Oracle Spatial and Graph, as well as GeoRaster data and data in the Oracle Spatial
and Graph topology and network data models. The map visualization component is
also an Open Geospatial Consortium (OGC)-compliant web map service (WMS) and
web map tile service (WMTS) server.

The

e Map Visualization Component Architecture
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1.1.1 Map Visualization Component Architecture

The following figure illustrates the architecture of the map visualization component.

Figure 1-1 Map Visualization Component Architecture

Wab Browser | HTTP M= "m0 _l

Elnt or Application |4fml|  wep Services
s bl
. R
JEE containar or Map Visualization
Java Cloud Bervice Randering Engine
o f— .

Database or
Database Cloud Sarvice

Spatial and Graph
Mapping Metadata
e —

As shown in the preceding figure:

e The map visualization component can communicate with a client web browser or
application or external web services using the HTTP protocol.

*  With a client web browser or application, it communicates using HTTP protocol
with the map visualization rendering engine in a JEE container or the Java cloud
service.

* It performs spatial data access (reading and writing Oracle Spatial and Graph
data) through JDBC calls to the database or the database cloud service.

* The database or database cloud service includes Oracle Spatial and Graph, as
well as mapping metadata.

1.2 Getting Started with the Map Visualization Component

ORACLE

You can get started with the map visualization component 19.3, by performing the
following tasks.

1. Either before or after you install and deploy the map visualization component,
read Map Visualization Concepts to be sure you understand important terms and
concepts.

2. Ensure that you have the prerequisite software (see Prerequisite Software for the
Map Visualization Component).

3. Install (if necessary) the map visualization component from Oracle Spatial
& Graph Map Visualization Component Downloads page. Deployment of the
mapvi ewer _19. 3. 0. 0. 0. ear file enables you to get started with the map
visualization component.

4. Use the map visualization component for some basic tasks. For example, create
an Oracle Maps application (see Oracle Maps).
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5. Optionally, use the Map Builder tool (described in Oracle Map Builder Tool) to
familiarize yourself with styles, themes, and maps, and the options for each, and
optionally to preview spatial data.

1.3 Prerequisite Software for the Map Visualization
Component

This section explains the prerequisites required for installing the map visualization
component 19.3.

To use the map visualization component, you must have the following software.

e Oracle Database 12.1 or later

e A supported JEE server (see Supported JEE servers for the map visualization
component)

e Java SDK (JDK) 1.8 or later

The map visualization component also supports the headless AWT mechanism in
J2SE SDK, which enables the visualization component to run on Linux or UNIX
systems without setting any X11 DI SPLAY variable. To enable AWT headless mode
on Linux or UNIX systems, specify the following in the command line to start the map
visualization component:

-Dj ava. awt . headl ess=true

1.4 Deploying MapViewer-Based Applications with the Map
Visualization Component

If you have any MapViewer-based applications, you can deploy them with the map
visualization component.

If you want to continue to use your existing MapViewer configuration, follow the
instructions in this section.

Applications written using the MapViewer V2 API will work with the map visualization
component.

(You can also use an existing MapViewer configuration in WebLogic Server on Oracle
Fusion Middleware Release 12.2.1.x.0 and later.)

1.5 Administering the Map Visualization Component

ORACLE

This topic introduces the map visualization component Administration page and some
administrative and configuration tasks that you can perform, such as adding new data
sources, managing map tile layers used by Oracle Maps, and setting logging levels.

* Logging in to the Map Visualization Component Administration Page
*  Configuring the Map Visualization Component

* Performing Map Visualization Component Administrative Tasks
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1.5.1 Logging in to the Map Visualization Component Administration

Page

After you have verified that the map visualization component is running properly, it is
suggested that you log in to the map visualization component Administration page. To
do this, go first to the map visualization component Welcome page, which is typically
http://<host>: <port>/mapvi ewer , where <host > and <por t > should be replaced by
the correct value for your installation.

Click the Admin link at the top right to display the map visualization component
Administration page.

You can use this administration page to perform administrative tasks, such as clearing
cached data, creating tile layers, managing tile layers, and restarting the server (use
the Monitoring link to restart).

1.5.2 Configuring the Map Visualization Component

ORACLE

If the default configuration settings for running the map visualization component are
not adequate, you can configure the map visualization component by editing the
visualization component configuration file, mapVi ewer Confi g. xm , which is located in
the $MAPVI ENER_HOVE/ VEEB- | NF/ conf directory. To modify this file, you can use a text
editor, or you can use the map visualization component Administration page.

After you modify this file, you must restart the container to have the changes take
effect; however, you can instead use the map visualization component Administration
page to restart only the map visualization component servlet (instead of the entire
Java EE instance, which may have other applications deployed and running) if you
installed the map visualization component with a standalone Glassfish instance.

The map visualization component configuration file defines the following information in
XML format:

* Logging information, defined either through container-controlled logging
(recommended) or in the <I oggi ng> element (see Specifying Logging Information)

* Map image file information, defined in the <save_i mages_at > element (see
Specifying Map File Storage and Life Cycle Information)

*  Web proxy information for accessing external information across a firewall, defined
in the <web_pr oxy> element (see Specifying a Web Proxy)

* Global map "look and feel" configuration, defined in the <gl obal _map_confi g>
element (see Specifying Global Map Configuration Options)

e Internal spatial data cache settings, defined in the <spati al _data_cache> element
(see Customizing the Spatial Data Cache)

» Permanent map data sources, defined in the <map_dat a_sour ce> element (see
Defining Permanent Map Data Sources)

»  Security configurations, defined in the <security_confi g> element
WMS services configurations, defined in the <wns_confi g> element

* External attribute data provider registration, defined in <ns_dat a_pr ovi der >
elements
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* Map tile server configurations, defined in the <map_ti | e_server > element
e UTF grid lifecycle parameters, defined in the <utfgrid_|ife_cycl e> element

» External spatial data provider registration, defined in the <s_dat a_pr ovi der >
element

* Map data sources, defined in the <map_dat a_sour ce> element
* Map data server stream parameters, defined in the <mds_conf i g> element
*  OAM logout parameters, defined in the <oam | ogout > element

All path names in the mapVi ewer Confi g. xnl file are relative to the directory in which
the file is stored, unless otherwise specified.

Example 1-1 Sample Map Visualization Component Configuration File
Example 1-1 shows a sample mapVi ewer Confi g. xm file.

<?xm version="1.0" ?>
<I-- This is the configuration file for the map visualization conmponent. -->
<I-- Note: Al paths are resolved relative to this directory (where
this config file is located), unless specified as an absol ute
pat h nane.
-->

<Mapper Confi g>

<|__ tEE RS SRR EREEEEEEEEEEREREEEEEEEEREEREEEEEESEEEEEREEEERESEREREEEESEESESEE] >
<|__ EEEEEEEEEEEEEEEEEEEEEEEES Logging Settings EEEEEEEEEEEEEEEEEEEEEEEES >
<|__ tEE RS SRR EREEEE SRR EEEREREEREEEEEREEREEEEEESEEEREEREEEERESEREREREEESEESESEE] >

<I'-- Uncoment the following to modify |ogging. Possible values are:

log_level ="fatal"|"error"|"warn"|"info"|"debug"|"finest"
default: info) ;
log_thread_name = "true" | "false" ;
log_time = "true" | "false" ;
one or nore |og_output elenents.
-->
<l--

<l ogging | og_l evel ="info" |og_thread_nanme="fal se"
log_time="true">
<l og_out put nane="Systemerr" />
<l og_out put nane="../l| og/ mapvi ewer. | og" />

</l oggi ng>
-->
<|__ tEE RS SRR EREEEE S SRR EREREEEREEEEREEREEEEEEEEEEEEEEEERESEREREREERSEESESEE] >
<|__ khkkkkkkkkhkhkhkkkkkhkkkdkk th |ﬂng Settings EEEREEEEEEEEEEEEEEEEEEEEE] >
<|__ tEE RS SRR EREEEE SRR EEEREREEREEEEREEREEEEEEEEEEEEREEEERESEREREEEEESEESESEE] >

<l'-- Uncoment the following only if you want generated inages to
be stored in a different directory, or if you want to custonize
the life cycle of generated image files.

By default, all maps are generated under
$ORACLE_HOVE/ | bs/ mapvi ewer / web/ i mages.

I mages | ocation-related attributes:

file_prefix: imge file prefix, default value is "omsmap"

url: the URL at which images can be accessed. It nust match the 'path’
attribute below Its default value is "%HOST_URL% mapvi ewer/i mages"
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path: the corresponding path in the server where the inmages are
saved; default value is "%RACLE_HOVE% | bs/ mapvi ewer / web/ i mages"

Images life cycle-related attributes:

life: the life period of generated images, specified in mnutes.
If not specified or if the value is 0, imges saved on disk will
never be del eted.

recycle_interval: this attribute specifies how often the recycling
of generated map images will be perfornmed. The unit is mnute.
The default interval (when not specified or if the value is 0)
is 860, or 8 hours.

-->
<l--
<save_i mages_at file_prefix="onmsmap"
url ="http://nmypc. mycorp. com 8888/ napvi ewer/ i mages"
pat h="../web/i mages"

/>
-->
<|__ LR R SRR SRS SRR S E S S SRR SR SRR R RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->
<|__ khkkkkkkhkkhkhkhkkkhkhhkhkhkkkk*k IP anltorl ng Settl ngs khkkkkkkhkhkhkkkkhkhkhkhkhkkkk*x ->
<|__ LR R SRR SRS SRR S E S S SRR SE SRR R R SRR R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->

<l-- Uncomment the following to enable IP filtering for admnistrative
requests.
Not e:
- Use <ips> and <ip_range> to specify which IPs (and ranges) are allowed.
Wl dcard formsuch as 20.* is also accepted. Use a coma-delimted
list in <ips>.

- Use <ips_exclude> and <i p_range_exclude> for IPs and | P ranges
prohi bited from accessing eLocati on.

- If anIP falls into both "allowed" and "prohibited" categories, it is
prohi bi t ed.

- If you put "*" in an <ips> element, then all IPs are allowed, except
those specified in <ips_exclude> and <i p_range_excl ude>.
On the other hand, if you put "*" in an <ips_exclude> el enent, no one
will be able to access the map visualization component (regardless of
whether an IPis in
<i ps> or <ip_range>).

- You can have multiple <ips> <ip_range> <ips_exclude> and
<i p_range_excl ude> el enents under <ip_nonitor>.

- If no <ip_nonitor> element is present in the XM. configuration
file, then no IP filtering will be perforned (all allowed).

- The way the map visualization conponent determines if an IPis allowed is:

if(IP filtering is not enabled) then allow
if(IPis in exclude-list) then not allow
else if(IPisin allowlist) then allow,
el se not allow

-->

<l--

<i p_noni t or >
<ips> 138.1.17.9, 138.1.17.21, 138.3.*, 20.* </ips>
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<ip_range> 24.17.1.3 - 24.17.1.20 </ip_range>
<i ps_exclude> 138.3.29.* </ips_excl ude>
<i p_range_excl ude>20. 22.34.1 - 20.22. 34.255</i p_range_excl ude>

</i p_moni t or>

>
<!__ IR EEE SRR EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS ->
<!__ khkkkkkkkhkhkkhkkhkkkkdkkkkxk Vbb Proxy Setting kkkkkhkkkhkkhkhkhkkhkhkdkdhhhkxkx ->
<!__ IR E SR SRR EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES ->
<l'-- Uncoment and nodify the following to specify the web proxy setting.
This is only needed for passing background i nege URLs to
the map visualization conponent in map requests or for setting a |ogo
imge URL, if
such URLs cannot bhe accessed wi thout the proxy.
>
<l--
<web_proxy host ="ww proxy. ny_corp.coni’ port="80" />
>
<!__ IR E SRS EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES ->
<!__ khkkkkkkkhkhkkhkkhhkhxdkkkkkx*x Security Cbnfiguration kkkkkhkkkhkkkkhkhkkkkkkk ->
<!__ IR EEE SRR EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES ->
<I-- Here you can set various security related configurations of the nap
i sual i zati on conponent.

Vv

-->

<security_config>
<di sabl e_direct _info_request> fal se </disabl e_direct_info_request>
</security_config>

<!__ IR E RS EEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES ->
<!__ khkkkkkkkhkhkhkhkkhhkhxhkdkkx*x G Obal th Configuration kkkkkkkkkkhkkkkkkkk ->
<!__ IR E RS EEEREEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS ->
<l'-- Uncoment and nodify the following to specify systemwide paraneters
for generated maps. You can specify your copyright note, map title, and
an inage to be used as a custom|ogo shown on maps. The | ogo image nust
be accessible to this map visualization conponent and in either GF or
JPEG fornmat.

Not es:
- To disable a global note or title, specify an enpty string ("") for
the text attribute of <note> and <title> el ement.

- position specifies a relative position on the map where the
| ogo, note, or title wll be displayed. Possible values are
NORTH, EAST, SOUTH, WEST, NORTH_EAST, SOUTH_EAST,
SOUTH_WEST, NORTH_WEST, and CENTER

- image_path specifies a file path or a URL (starts with "http://")

for the image.

<rendering> el ement attributes:

- Local geodetic data adjustment: If allow_|ocal _adjustnent="true",
The nmap visualization conponent autonatically perforns |ocal data
“flattening" with geodetic data if the data window is |ess than
3 deci mal degrees. Specifically, the map visualization conponent

perforns a sinple

mat hemati cal transformation of the coordinates using a tangenti al
pl ane at the current map request center.
If allow_|ocal _adjustnment="false" (default), no adjustnment is
per f or ned.
- Autonatically applies a globular map projection (geodetic data only):
I f use_globul ar_projection="true", The nmap visualization conponent will
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apply a globular projection on the fly to geonetries being displayed.
I f use_globul ar_projection="fal se" (the default), The map visualization
conponent does no nmap
projection to geodetic geometries. This option has no effect on
non- geodeti ¢ dat a.
>

<l--
<gl obal _map_confi g>
<note text="Copyright 2009, O acle Corporation”
font="sans serif"
posi tion="SOUTH_EAST"/ >
<title text="MpViewer Denp"
font="Serif"
posi ti on="NORTH" />
<l ogo i mage_path="C:\\images\\a.gi f"
posi tion="SOUTH WEST" />

<rendering all ow | ocal _adj ust ment ="fal se"
use_gl obul ar _proj ection="fal se" />
</ gl obal _map_confi g>

-->

<|__ LR R SRR SRS SRR S E S S SRR SE SRR R RS EEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->
<|__ khkkkkkkhkkhkhkkkkkkkkxkx Spatial Eata Cache Setting kkhkkkkkkkhkhkkkkkkkkxkx ->
<|__ LR R SRR SRS SRR S E S S SRR SR SRR EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LS ->

<l'-- Uncoment and nodify the following to custom ze the spatial data cache
used by the map visualization component. The default is 64 MB for in-
menory cache.

To disable the cache, set nax_cache_size to 0.
max_cache_si ze: Maxinum size of in-menory spatial cache of the map

vi sual i zati on conponent.
Si ze must be specified in negabytes (MB).

report_stats: If you would like to see periodic output of cache
statistics, set this attribute to true. The defaul t
is false.

-->

<l--
<spatial _data_cache nmx_cache_si ze="64"
report_stats="fal se"

/>
-->
<|__ LR R R R R SRS SRR S E S S SRR SR SRR EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->
<|__ khkkkkkkkhkhkkkkkkkkxkx Chston‘mns Capabilities Info kkhkkkkkkhkkkkkkkkkxkx ->
<|__ LR R EE RS RS SRR S E S S SRR RS R SRR R EEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->

<l'-- Uncoment and nmodify the following tag if you want the map visualization
conponent to
use the following information in its getCapabilities response.
Note: all attributes and el enents of <wns_config> are optional.

>
<l--
<wns_config host="www. ny_corp.conl' port="80">
<title>
WS 1.1 interface for Oracle Map visualization conponent
</title>

<abstract>
This WMB service is provided through the map visualization conponent.
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</ abstract>

<keyword_l i st>
<keywor d>bi r d</ keywor d>
<keywor d>r oadr unner </ keywor d>
<keywor d>anbush</ keywor d>

</ keyword_| i st>

<sdo_epsg_napfil e>
../Iconfigl/epsg_srids.properties

</ sdo_epsg_mapfil e>

</wns_config>

-->
<|__ LE R SRR SRS SRR SRS S EREEE SR SRR R R SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->
<|__ khkkkkkkhkhkkkkkkkx QJstom ’\bn_Spatlal Data PrOVI der kkhkkkkkkkkhkhkkhkkkk*k ->
<|__ LR R R R R SRS S SRR S E S S SRR SR SRR R RS EREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->

<l'-- Uncoment and add as many custom non-spatial data provider as
needed here, each in its own <ns_data_provider> el enent.
You nust provide the id and full class nanme here. Optionally you
can al so specify any number of global parameters, which the map

vi sual i zati on conponent

will pass to the data provider inplementation during initialization.
The name and val ue of each parameter is interpreted only by the
i npl enent ation.

-->

<I-- this is the default data provider that comes with the nap visualization
conmponent ;
refer to the docunentation on howto use it.

<ns_dat a_provi der

i d="def aul t NSDP"

cl ass="oracl e. sdovi s. NSDat aPr ovi der Def aul t "
/>
-->

<I-- this is a sanple NS data provider with praneters:
<ns_dat a_provi der
i d="nmyProvider1" class="com nmycorp. bi.NSDat aProviderlnpl" >

<par anet er s>
<paraneter nane="nyparanl" val ue="val uel" />
<paraneter nane="p2" val ue="v2" />
</ par anet er s>

</ ns_dat a_provi der>

-->
<|__ LR R EE R EES SRR S E S S SRR SR SRR R RS EREEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEE S ->
<|__ khkkkkkkhkkhkkhkkkkkkhkkkk% Nap Tlle Server Settlng khkkkhkkkkkkhkhkkkkkkkxx >
<|__ LR R EE R SRS S SRR S E S S SRR RS SR SRR R RS EEREEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEES ->

<l'-- Uncoment and nodify the following to customze the nap tile server.

<tile_storage> specifies the default root directory under which the
cached tile images are to be stored if the cache instance configuration
does not specify the root directory for the cache instance. If the
default root directory is not set or not valid, the default root
direcotry will be set to be $MAPVI EWER HOVE/ web/til ecache

defaul t _root_path: The default root directory under which the cached
tile imges are stored.
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<I--
<map_tile_server>
<tile_storage default_root_path="/scratch/tilecachetest/"/>
</map_tile_server>

-->
<|__ LR R SRR SRS SRR S E S S SRR SR SRR R RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE TS ->
<|__ khkkkkkkhkkhkhkkhkkkhkhkkkkk* Predeflned mta Sources khkkkhkkkkkkhkhkkkkkkkkxkx ->
<|__ LR R SRR SRS SRR S E S S SRR SR SRR EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S ->

<l'-- Uncoment and nodify the following to predefine one or nore data
sour ces.
Not e: You must precede the jdbc_password value with a '!"
(exclamation point), so that when the map visualization conponent

starts the next

time, it will encrypt and replace the clear text password.
-->

<l--

<map_dat a_source nane="nmvdenn"
j dbc_host ="el ocat i on. exanpl e. conf
jdbc_sid="orcl"
j dbc_port="1521"
j dbc_user="scott"
j dbc_passwor d="! passwor d"
j dbc_node="t hi n"
nunber _of _mappers="3"

/>

>

</ Mapper Confi g>

This map visualization component configuration topic includes the following subtopics.

Specifying Logging Information

Specifying Map File Storage and Life Cycle Information
Specifying a Web Proxy

Specifying Global Map Configuration Options
Customizing the Spatial Data Cache

Specifying the Security Configuration
Registering a Custom Spatial Provider
Registering Custom Nonspatial Data Providers
Customizing SRS Mapping

Customizing WMS GetCapabilities Responses
Customizing WMTS GetCapabilities Responses
Configuring the Map Tile Server for Oracle Maps
Defining Permanent Map Data Sources

Configuring and Securing the Map Data Server for the HTML5 API
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1.5.2.1 Specifying Logging Information

ORACLE

The map visualization component provides a flexible logging mechanism to record
runtime information and events. You can configure the granularity, volume, format, and
destination of the log output. You can also configure the maximum size of log files as
well as automatic log file rotation.

There are two ways to configure the map visualization component's logging: container-
controlled logging, and using the <l oggi ng> element in the configuration file.

Container-Controlled Logging

If the <l oggi ng> element in the mapVi ewer Confi g. xm file is commented out
or missing, the map visualization component uses container-controlled logging,
specifically using the following loggers:

» oracle. mapvi ewer . ws for all web server (maps, tiles, features) messages
e oracle. mapvi ewer. access for all user access
» oracle. mapvi ewer. sdovi s for all rendering (maps, themes, features) messages

e oracle. mapvi ewer. webconsol e for all administrative console log messages

Using the <logging> Element

If the <I oggi ng> element in the mapVi ewer Confi g. xn file is in use (that is, if

the <l oggi ng> element is not commented out or missing), The map visualization
component uses that information instead of using container-controlled logging. The
<l oggi ng> element can have the following attributes and subelements:

* Theconsol e_| og_| evel attribute controls the levels of information that are
recorded in the log, which in turn affect the log output volume. Set the
consol e_|l og_| evel attribute value to one of the following, listed from most
restrictive logging to least restrictive logging: FATAL, ERROR, WARN, | NFO, DEBUG,
and FI NEST. The FATAL level outputs the least log information (only unrecoverable
events are logged), and the other levels are progressively more inclusive, with the
FI NEST level causing the most information to be logged. For production work, a
level of WARN or more restrictive (ERROR or FATAL) is recommended; however, for
debugging you may want to set a less restrictive level.

e Thefile_limt attribute controls the maximum file size of a log file. The unit is
Mb and the default value is 50 (that is, by the default value for the maximum log
file size is 50Mb).

e Thefile_count attribute determines the number of log files created. The files are
rotated (that is, when the last log file reaches its maximum size, the first log file is
reused). The default value is 10.

* The <l ogger > subelement specifies the log level for a particular logger.

e The <l og_out put > subelement identifies output for the logging information. By
default, log records are written to the system error console. You can change this
to the system output console or to one or more files, or some combination. If you
specify more than one device through multiple <l og_out put > subelements, the
logging records are sent to all devices, using the same logging level and attributes.
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1.5.2.2 Specifying Map File Storage and Life Cycle Information

Map image file information is specified in the <save_i mages_at > element. By default,
images are stored in the $ORACLE_HOVE / | bs/ mapvi ewer / web/ i mages directory. You
do not need to modify the <save_i mages_at > element unless you want to specify a
different directory for storing images.

A mapping client can request that the map visualization component send back the
URL for an image file instead of the actual map image data, by setting the f or mat
attribute of the <map_r equest > element to G F_URL or PNG_URL. In this case, the map
visualization component saves the requested map image as a file on the host system
where the map visualization component is running and sends a response containing
the URL of the image file back to the map client.

You can specify the following map image file information as attributes of the
<save_i mages_at > element:

« Thefile_prefix attribute identifies the map image file prefix. A map image file
name will be a fixed file prefix followed by a serial number and the image type
suffix. For example, if the map image file prefix is onsmap, a possible GIF map
image file could be omsmapl. gi f .

Default value: fil e_prefix=onsmap

 Theurl attribute identifies the map image base URL, which points to the directory
under which all map image files are saved on the map visualization component
host. The map image URL sent to the mapping client is the map image base
URL plus the map image file name. For example, if the map image base
URL is http://dev04. exanpl e. com 1521/ mapvi ewer / i mages, the map image URL
for omsmapl. gi f will be http://dev04. exanpl e. com 1521/ mapvi ewer /i mages/
onsmapl. gif.

Default value: ur | =$HOST_URL/ mapvi ewer/ i mages

*  The pat h attribute identifies the path of the directory where all map image files are
saved on the map visualization component host system. This directory must be
accessible by HTTP and must match the map image URL. Map image files saved
in the directory specified by the pat h attribute should be accessible from the URL
specified by the ur| attribute.

However, if you are deploying the map visualization component to WebLogic
Server, the default value for the pat h attribute (. . / web/ i mages) is not correct.
The path attribute value in this case should be . ./../i nages, because the
physical "images" directory is napvi ewer 19. 3. 0. 0. 0. ear/ web. war/ i mages; so
using relative path, the value should be . . /.. /i mages for the pat h attribute to
resolve to the physical directory.

* Thelife attribute specifies the number of minutes that a generated map image
is guaranteed to stay on the file system before the image is deleted. If the life
attribute is specified, the recycl e_i nt erval attribute controls how frequently the
map visualization component checks for possible files to delete.

Default: The map visualization component never deletes the generated map
images.

e Therecycle_interval attribute specifies the number of minutes between times
when the map visualization component checks to see if it can delete any image
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files that have been on the file system longer than the number of minutes for the
I'i f e attribute value.

Default value: 480 (8 hours)

1.5.2.3 Specifying a Web Proxy

Sometimes the map visualization component server needs to make HTTP connections
to external web servers, such as to obtain a background image through a URL or

to contact an external WMS server to fetch its map images. In such cases, if there

is a firewall between the map visualization component server and the target web
server, you may need to specify the HTTP proxy information to the map visualization
component so that it will not be blocked by the firewall. The following example
specifies web proxy information:

<web_proxy host ="www proxy. nmycor p. com' port="80" />

If the web proxy requires authentication, you can specify the user and passwor d
attributes. If the password value is preceded by the exclamation mark (! ) character,
the password value will be encrypted on the first loading of the configuration file. For
example:

<web_proxy host ="www proxy. mycorp. com’ port="80" user="userval ue" password="!
pwdval ue" />

1.5.2.4 Specifying Global Map Configuration Options

ORACLE

You can specify the following global "look and feel" options for the display of each map
generated by the map visualization component:

o Title

* Note (such as a copyright statement or a footnote)

* Logo (custom symbol or corporate logo)

» Local geodetic data adjustment

e Splitting geometries along the 180 meridian

To specify any of these options, use the <gl obal _nmap_confi g> element. For example:

<gl obal _map_confi g>

<note text="Copyright (c) 2009, Exanple Corporation”
font="sans serif"
posi ti on="SOUTH EAST"/ >

<title text="Map Courtesy of Exanple Corp."
font="Serif"
posi ti on="NORTH'/ >

<l ogo i mage_path="C:\\imges\\a.gif"
posi ti on="SOUTH WEST"/ >

<rendering allow | ocal _adjustment="fal se"
use_gl obul ar _proj ection="fal se"/>
</ gl obal _map_confi g>

Set the map title through the <t i t| e> element of the <gl obal _map_conf i g> element.
You can also set the map title in an individual map request by specifying the title
attribute with the <map_r equest > element, and in this case, the title in the map request
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is used instead of the global title in the map visualization component configuration file.
Note the following information about the attributes of the <tit| e> element:

* Thetext attribute specifies the title string.

e Thefont attribute specifies a font. The font must exist on the system where the
map visualization component is running.

e The position attribute provides a positioning hint to the map visualization
component when determining where the map title will be drawn on a map.
Possible values are: NORTH, EAST, SOUTH, VEST, NORTH_EAST, SOUTH_EAST,
SOUTH VST, NORTH_WEST, and CENTER.

Default value: NORTH

Set the map note through the <not e> element of the <gl obal _map_confi g> element.
Note the following information about the attributes of the <not e> element:

* Thetext attribute specifies the note string.

e The font attribute specifies a font. The font must exist on the system where the
map visualization component is running.

e The position attribute provides a positioning hint to the map visualization
component when determining where the map note will be drawn on a
map. Possible values are: NORTH, EAST, SOUTH, VEST, NORTH_EAST, SCUTH_EAST,
SOUTH VST, NORTH_WEST, and CENTER.

Default value: SOUTH_EAST

Set the map logo through the <lI ogo> element of the <gl obal _map_confi g> element.
The map logo image must be in either JPEG or GIF format. The image can be stored
in a local file system where the map visualization component instance will have access
to it, or it can be obtained from the web by specifying its URL. To specify a map logo,
uncomment the <map_| ogo> element in the map visualization component configuration
file and edit its attributes as needed.

Note the following information about the attributes of the <l ogo> element:

* Theimage_pat h attribute must specify a valid file path name, or a URL starting
with http://.

* The posi ti on attribute provides a positioning hint to the map visualization
component when determining where the map logo will be drawn on a
map. Possible values are: NORTH, EAST, SOUTH, EST, NORTH_EAST, SCUTH_EAST,
SQUTH VST, NORTH_WEST, and CENTER.

Default value: SOUTH WEST

If the logo image is obtained through a URL that is outside your firewall, you may need
to set the web proxy in order for the map visualization component to retrieve the logo
image. For information about specifying a web proxy, see Specifying a Web Proxy.

If you also specify a map legend, be sure that its position is not the same as any
position for a map title, note, or logo. (Map legends are explained in Map Legend. The
default position for a map legend is SOUTH WEST.)

To have the map visualization component automatically project geodetic data to a local
non-geodetic coordinate system before displaying it if the map data window is less
than 3 decimal degrees, specify al | ow | ocal _adj ust ment="true" in the <renderi ng>
element.
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To have the map visualization component automatically apply a globular map
projection (that is, a map projection suitable for viewing the world, and specifically

the azimuthal equidistant projection for the map visualization component), specify
use_gl obul ar _proj ection="true" in the <renderi ng> element. This option applies to
geodetic data only.

1.5.2.5 Customizing the Spatial Data Cache

You can customize the in-memory cache that the map visualization component uses
for spatial data by using the <spati al _data_cache> element. For example:

<spatial _data_cache max_cache_size="64"
report_stats="true"
/>

You can specify the following information as attributes of the <spati al _data_cache>
element:

» The max_cache_si ze attribute specifies the maximum number of megabytes (MB)
of in-memory cache.

Default value: 64

e Thereport_stats attribute, if set to t r ue, instructs the map visualization
component server to periodically (every 5 minutes) output cache statistics, such
as the number of objects cached, the total size of cache objects, and data relating
to the efficiency of the internal cache structure. The statistics are provided for
each data source and for each predefined theme. They can help you to determine
the optimal setting of the in-memory cache. For example, if you want to pin all
geometry data for certain themes in the memory cache, you need to specify a
max_cache_si ze value that is large enough to accommodate these themes.

Default value: f al se

The spatial data cache is always enabled by default, even if the element is commented
out in the configuration file. To completely disable the caching of spatial data, you must
specify the max_cache_si ze attribute value as 0 (zero).

# Note:

The disk-based spatial cache, which was supported in the previous release,
is no longer supported, because performance tests have shown that disk-
based spatial caching was often less efficient than fetching spatial objects
directly from the database when needed (that is, in cases where the cached
objects frequently did not need to be retrieved again after caching).

For detailed information about the caching of predefined themes, see Caching of
Predefined Themes.

1.5.2.6 Specifying the Security Configuration

ORACLE

You can use the <securi ty_confi g> element to specify whether the map visualization
component should reject <i nf o_r equest > elements in requests. An <i nf o_request >

element is a type of request from a client that asks the map visualization component to
execute a simple SQL statement and return the result rows in plain text or XML format.
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This request is often used by the map visualization component applications to identify
features displayed on a map, or to run simple spatial search queries.

However, if the map visualization component data source information is exposed,
malicious attackers might be able to abuse this capability and obtain sensitive
information. To prevent this from happening, you can make sure the map visualization
component always connects to a database schema that has very limited access rights
and hosts only non-sensitive information, and you can also reject all <i nf o_r equest >
requests by specifying the <security_confi g> element as follows:

<security_config>
<di sabl e_direct _i nfo_request> true </disabl e_direct_info_request>
</security_config>

Note, however, that this setting affects some map visualization component features.
For example, the i denti fy() method of the map visualization component Java API
will no longer work, and applications will need to implement their own i denti f y()
method through other means.

You can also define remote URLSs that the map visualization component built-in proxy
servlet is allowed to communicate with. Use commas to separate such URLS. You can
end a URL with the * (asterisk) wildcard character to allow multiple URLSs that start with
a path. The following example specifies one remote URL.:

<security-config>

<proxy_enabl ed_host s>
f 00. com 8080/ mapvi ewer
</ proxy_enabl ed_host s>

</ security-config>

To facilitate the map visualization component's HTTPS (SSL) connection with external
web sites that use self-signed certificates, you may register those certificates here.
Use one entry for each server that requires an HTTPS connection. The following
example shows an excerpt specifying one entry:

<security_config>

<certificates>
<entry>
<host _name>f ooser ver. conx/ host _nane>
<keystore_file>/scratch/fooserver.jks</keystore_file>
<key>123456</ key>
</entry>
</certificates>

</security_config>
The subelements for each certificate's <ent r y> element are the following.

The host _nane attribute specifies the IP address or domain name of the server that
requires an HTTPS connection.

The keystore_fil e attribute specifies the file containing a single self-signed
certificate. After you obtain the certificate (typically a . pemfile) from the server site,
you can create a key store by using the Java keyt ool command. For example:

keytool -inmport -file fooserver.pem-alias fooserver -keystore fooserver.jks
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The key attribute specifies the password that you provided when creating the key store
file. (It is used to ensure the integrity of the key store file itself.)

1.5.2.7 Registering a Custom Spatial Provider

The map visualization component can render spatial data that is in an external
(non-Oracle Spatial and Graph) native format, such as shapefile, if there is a spatial
provider implementation registered for the format. For information about implementing
an external spatial data provider (in connection with custom geometry themes), see
Custom Geometry Themes.

To register an external spatial data provider, use the <s_dat a_pr ovi der > element, as
shown in the following example:

<s_dat a_provi der
i d="shapefi| eSDP"
cl ass="oracl e. sdovi s. Shapefi | eDat aProvi der"
>

<par anet er s>
<paraneter name="datadir" value="/tenp/data" />
</ par anet er s>
</ s_dat a_provi der>

The cl ass attribute specifies the name of the class that implements the external
spatial data provider.

The <par anet er s> element specifies a set of initialization parameters that are used
by the data provider during its initialization process. In this example, the shapefile
provider has a data directory (" dat adi r") parameter that points to directory where the
map visualization component can look for the data.

1.5.2.8 Registering Custom Nonspatial Data Providers

ORACLE

When generating thematic map layers, the map visualization component can
dynamically join nonspatial attribute data (such as sales for each region) that
originates from an external source with the base geometries (boundaries of all the
regions) that are stored in the database. For information about thematic mapping using
external attribute data from nonspatial data providers, see Thematic Mapping Using
External Attribute Data.

To register a nonspatial data provider, use the <ns_dat a_pr ovi der > element, as
shown in the following example:

<ns_dat a_provi der id="testProvider"
cl ass="com nycor p. Cet Sal esData" >
<par anet er s>
<paraneter name="bi _database" val ue="stadb32. nycorp.cont' />
<paraneter name="sid" val ue="bidata" />
</ par anet er s>
</ ns_dat a_provi der >

The i d attribute uniquely identifies a nonspatial data provider. Use this i d value in any
map request that involves the provider.

The cl ass attribute specifies the name of the class that implements the nonspatial
data provider.
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The <par anet er s> element specifies a set of initialization parameters that are used by
the nonspatial data provider during its initialization process.

1.5.2.9 Customizing SRS Mapping

You can use the <srs_mappi ng> element to specify an SDO to EPSG SRID mapping
file, which define mappings between Oracle Spatial and Graph SDO_SRID values and
EPSG codes. As explained in SDO to EPSG SRID Mapping File, each line in the
specified mapping file must contain an SDO_SRID value and the corresponding EPSG
code. The <srs_mappi ng> element can be used with WMS and WFS themes.

The following example uses the <srs_mappi ng> element to specify an SDO to EPSG
SRID mapping file:

<srs_mappi ng>
<sdo_epsg_nmapfil e>
..lconfiglepsg_srids.properties
</ sdo_epsg_mapfil e>
</ srs_mappi ng>

1.5.2.10 Customizing WMS GetCapabilities Responses

ORACLE

The map visualization component can be used as an Open Geospatial Consortium
WMS (Web Map Server) 1.1.1 compliant server. As such, a WMS client can send

the map visualization component the Get Capabi | i ti es request. In response, the map
visualization component will send back the list of themes that it hosts and other
important information, such as the data provider's name and a list of keywords that
might of interest to the requesting client.

# Note:

There is a separate WMS configuration file (wrsConf i g. xm ) that contains
more information than is in the <wrs_confi g> element in the map
visualization component configuration file. It is recommended that you
define any custom WMS configuration parameters in this separate WMS
configuration file; any settings there will override any conflicting settings in
the <wns_confi g> element in the map visualization component configuration
file.

For more information about the wmsXonfig.xml file, see Customizing
GetCapabilities Responses: Additional Options.

You can use the <wns_confi g> element to customize the descriptive information sent
back to the client as part of the Get Capabi | i ti es response, as shown in the following
example:

<wns_confi g host="www. my_corp. cont' port="80"
protocol ="http" default _datasource="dsrcl"
publ i c_dat asour ces="dsrcl, dsrc2">
<title>
WS 1.1 interface for Oracle Application Server 10g MapVi ewer
</title>
<abstract >
This WVB service is provided through Oracle MapVi ewer.
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</ abstract>

<keyword_l i st>
<keywor d>bi r d</ keywor d>
<keywor d>r oadr unner </ keywor d>
<keywor d>anbush</ keywor d>

</ keyword_|ist>

<sdo_epsg_napfil e>
../lconfiglepsg_srids.properties

</ sdo_epsg_mapfil e>

</ wrs_config>

The host attribute specifies the host part of the service request URL that the client
should use for future WMS requests made to this map visualization component server.

The port attribute specifies the port part of the service request URL that the client
should use for future WMS requests made to this map visualization component server.

The prot ocol attribute specifies the protocol part of the service request URL that the
client should use for future WMS requests made to this map visualization component
server.

The def aul t _dat asour ce attribute specifies the base data source used to retrieve the
capabilities response. If this attribute is not defined, the data source W/ is used, and
that data source must exist in this map visualization component server.

The publ i c_dat asour ces attribute specifies which data source contents are to be
listed in the GetCapabilities response. If this attribute is not defined, all data source
contents will be listed.

The <titl e> element specifies the service title to be included as part of the response.
The <abst r act > element specifies the abstract to be included as part of the response.

The <keywor d_| i st > element specifies a list of keywords that best describe the types
of layers served by this map visualization component server.

The <sdo_epsg_mapfi | e> element specifies a text file that defines mappings from
Oracle Spatial and Graph (SDO) SRID values to the corresponding EPSG SRID
values that are typically used in most WMS requests and responses. For information
about this mapping file, see SDO to EPSG SRID Mapping File.

1.5.2.11 Customizing WMTS GetCapabilities Responses

ORACLE

The map visualization component can be used as an Open Geospatial Consortium
WMTS (Web Map Tile Service) 1.0.0 compliant server, enabling tile layers defined

in the USER_SDO_CACHED_MAPS metadata view to be retrieved through WMTS
requests. A WMTS client can send to the map visualization component the

Cet Capabi | i ti es request. In response, the map visualization component will send
back the list of tile layers that it hosts and other important information, such as the data
provider's name and a list of keywords that might of interest to the requesting client.
You can edit the WMTS configuration file, which is stored in the same folder as that

for mapVi ewer Confi g. xm with a name of wnt sConfi g. xm , to provide such customized
information.

In the wnt sConfi g. xm file, you can use the <wnt s_confi g> element to customize
the descriptive information sent back to the client as part of the Get Capabilities
response, as shown in the following example:
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<wnt s_config>
<publ i c_dat asour ces>
<publ i c_dat asource name="MWDEMD' include_all tile_layers="true"/>
<publ i c_dat asour ce name="ELOCATI ON'>
<tile_layers>
<tile_layer name="WORLD MAP"/>
</tile_layers>
</ publ i c_dat asour ce>
</ publ i c_dat asour ces>
<sdo_epsg_napfil e>
../config/epsg_srid. properties
</ sdo_epsg_mapfil e>
<ServiceAttributes>
<Servi cel dentification>
<Title>\Web Map Tile Service by myCorp</Title>
<Abstract> U S. nmaps for state and county boundaries and big cities</
Abstract >
<Keywor ds>
<Keywor d>Maps, U. S. State Boundari es, G ties</ Keywor d>
</ Keywor ds>
</ Serviceldentification>
<Servi ceProvi der >
<Provi der Name>pr ovi der' s name</ Provi der Nane>
<ProviderSite url="http://wm. myCorp.com nySite"/>
</ Servi ceProvi der >
</ ServiceAttributes>
</wnts_config>

The <publ i c_dat asour ces> element can contain <publ i ¢_dat asour ce> subelements,
which specify which data sources' tile layers to list in the WMTS GetCapabilities
response. If this <publ i ¢_dat asour ces> element is not defined, all data sources' tile
layers will be listed; if this element is defined but contains no <publ i ¢_dat asour ce>
subelement, then no tile layers from any data source will be listed in the response.

The <publ i ¢c_dat asour ce> element must contain a nane attribute, which indicates the
name of the data source.

Theinclude_all tile_layers attribute is optional, and the default is f al se. When
set to true, it indicates that all tile layers in that data source are to be listed in the
response.

The <til e_|l ayer > element must contain a nane attribute, which indicates the name of
the tile layer to be included in the response from the data source defined in its parent
element.

The <sdo_epsg_mapfi | e> element specifies a text file that defines mappings from
Oracle Spatial and Graph (SDO) SRID values to the corresponding EPSG SRID
values that are typically used in most WMTS requests and responses. For information
about this mapping file, see SDO to EPSG SRID Mapping File.

The <Ti t| e> element specifies the service title to be included as part of the response.
The <Abstract > element specifies the abstract to be included as part of the response.

The <Keywor ds> element specifies a collection of keywords (from its <Keywor d>
subelements) that best describe the types of layers served by this map visualization
component server.

More information can be found in the comments in the wnt sConfi g. xm file.

1-21



Chapter 1
Administering the Map Visualization Component

1.5.2.12 Configuring the Map Tile Server for Oracle Maps

The Oracle Maps feature of the map visualization component can pre-generate base
map image tiles and cache them through the map tile server. You can use the
<map_tile_server> element to provide configuration information to the map tile server,
such as default location for map tile file storage, and logging information, as shown in
the following example:

<map_tile_server>
<tile_storage default_root_path="/scratch/tilecache/" />
<l ogging log_l evel ="finest" |og_thread_nane="fal se" |og_time="true">
<l og_out put name="Systemerr"/>
</l oggi ng>
</map_tile_server>

The <t il e_st orage> element specifies the default root directory where all map image
tiles generated by this map visualization component server will be stored.

The <l oggi ng> element specifies logging information specific to the map tile server.

1.5.2.13 Defining Permanent Map Data Sources

ORACLE

Every map request must have a data source attribute that specifies a map data
source, which is a database user with geospatial data. You can predefine available
map data sources by using the <map_dat a_sour ce> element. For example:

<map_dat a_sour ce nane="nvdeno"
j dbc_host =" mapsr us. exanpl e. cont
jdbc_sid="orcl"
j dbc_port="1521"
j dbc_user="scott"
j dbc_passwor d="! passwor d"
j dbc_node="t hi n"
nurmber _of _mappers="5"
al l ow_j dbc_t hene_based_f oi ="t rue"
pl sql _package="web_user _i nf 0"
/>

You can specify the following information as attributes of the <map_dat a_sour ce>
element:

e The nane attribute specifies a unique data source name to the map visualization
component. You must specify the data source name in all map requests that
identify a data source.

* You must specify all necessary connection information, or a container data source
name, or a net service name (TNS name). That is, you must specify only
one of the following, which are described in this section: j dbc_host, j dbc_si d,
jdbc_port, and j dbc_user; or cont ai ner _ds; orj dbc_t ns_nane.

If the database on which you defined a data source on is restarted, and if the
data source is created from j dbc_host /j dbc_si d/j dbc_port orjdbc_tns_nane
attributes, The map visualization component will resume normal operation (for
example responding to map requests with properly created maps) as soon as the
database is back online.

e Thejdbc_host,jdbc_sid,jdbc_port, andjdbc_user attributes specify the
database connection information and the database user name. (As an alternative
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to specifying these attributes and the j dbc_passwor d and j dbc_node attributes,
you can specify the cont ai ner _ds attribute, described later in this section.)

The j dbc_passwor d attribute specifies the database user's login password. It must
be prefixed with an exclamation point (!) when you specify the password for the
first time. When the map visualization component next restarts, it will automatically
obfuscate and replace the clear text password.

The map visualization component does not change this password string in

any way; no conversion to upper or lower case is performed. If the database
uses case-sensitive passwords, the specified password must exactly match the
password in the database.

The j dbc_node attribute tells the map visualization component which Oracle JDBC
driver to use when connecting to the database. The default is t hi n (for the "thin"
driver). The other possible value is oci 8, which requires that you also have the
Oracle Database client installed on the same host on which the map visualization
component is running.

The cont ai ner _ds attribute lets you specify the Java EE container name (JNDI
name) instead of specifying the j dbc_host, j dbc_si d, j dbc_port, j dbc_user,

j dbc_password, and j dbc_node attributes. For example, assume you created a
JDBC data source and gave it a JNDI name of j dbc/ Or acl eDS. You can then
define the permanent map visualization component data source as follows:

<map_dat a_source nane="nvdenp"
cont ai ner _ds="j dbc/ Or acl eDS"
nurmber _of _mappers="5"

/>

If you use the cont ai ner _ds attribute, and if you want the map visualization
component to resume normal operation (for example, responding to map requests
with properly created maps) automatically after the database on which you defined
a data source is restarted, you must instruct the container data source to always
validate a connection before it can be returned to the application.

The j dbc_t ns_nane attribute identifies a net service name that is defined in the
t nsnanes. or a file.

The nunber _of _mapper s attribute identifies the maximum number of map
renderers available (and thus the maximum number of map requests that the
map visualization component can process in parallel for the data source) for

this data source. Any unprocessed map requests are queued and eventually
processed. For example, if the value is 3, the map visualization component will
be able to process at most three mapping requests concurrently. If a fourth map
request comes while three requests are being processed, it will wait until the map
visualization component has finished processing one of the current requests.

Specifying a large nunber _of _mapper s value (such as 50 or 100) can improve
the overall throughput, but it will also increase runtime memory and CPU usage
at times of peak loads, since the map visualization component will attempt to
process more concurrent map requests. It will also increase the number of active
database sessions. Therefore, be sure that you do not set too large a number for
this attribute.

1-23



Chapter 1
Administering the Map Visualization Component

< Note:

The obsolete max_connect i ons attribute no longer affects rendering and
is ignored. The nunber _of nmapper s attribute value affects the actual
maximum number of database connections or sessions open for the data
source at any given time.

e Theallow jdbc_thenme_based foi attribute lets you specify whether to allow
JDBC theme-based FOI requests to be performed against this data source. A
JDBC theme-based FOI request is based on a dynamic SQL query constructed by
the JavaScript client application.

By default, such FOI requests are not allowed unless you set this attribute to t r ue.
Due to the potential security threat, JDBC theme-based FOI requests should be
used with caution. You should only allow JDBC theme-based FOI requests on
database connections that are granted very low privilege and contain only data
that you want to expose.

e The pl sql _package attribute lets you specify a PL/SQL package to be used for
secure map rendering, as explained in Secure Map Rendering.

* The web_user _t ype attribute (not shown in the example in this section) lets you
specify the source for the authenticated user's name. It is especially useful for
getting the authenticated user's name from a cookie, in conjunction with specifying
a PL/SQL package to be used for secure map rendering. For more information
about the web_user _t ype attribute and an example of its use, see Getting the User
Name from a Cookie.

1.5.2.14 Configuring and Securing the Map Data Server for the HTMLS5 API

ORACLE

Themes can be streamed by default, and the only way to protect them is by

adding authentication, that is, by adding a security constraint in the map visualization
component web. xnl file and by configuring the <nds_conf i g> element in the
configuration file to authorize access to various themes.

The Map Data Server (MDS) server component facilitates the streaming of geospatial
data in vector format to the Oracle Maps API (described in Oracle Maps JavaScript
API). The MDS provides a RESTful API for browser clients to request the vector data
of any predefined or dynamic (JDBC) theme from a map visualization component
server instance. The only way to secure or protect the access to this service is by
adding a security constraint in the map visualization component web. xm deployment
file, as in the following example:

<security-constraint>
<web- resource-col | ecti on>

<url -pattern>/dataserver/*</url-pattern>
</ web-resource-col | ection>

<aut h-constrai nt >

<rol e- name>map_adm n_rol e</rol e- name>

</ aut h-constraint >

</ security-constraint>

The preceding example adds a security constraint to any incoming URL with the
relative path / dat aserver/ in it. Because the MDS servlet responds only to URLs
with / dat aser ver in its path, this constraint effectively protects all access to the MDS.
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This means that any application or web client accessing the Map Data Server will
require proper authentication, and only those users with the role map_adni n_r ol e will
be granted access. (For more information on how to secure a Java EE servlet such as
MDS, check the Java EE and WebLogic Server documentation.)

Access to any predefined or dynamic (JDBC) theme's vector data is blocked by
default, regardless of whether you added a security constraint on the MDS URL
patterns. In other words, for example, even if the / dat aserver/* URLs are protected
and an HTML5 application has passed authentication, it still cannot access a theme's
data without proper authorization. When an Oracle Maps HTML5 application attempts
to load or display a theme without proper authorization, the error message typically
contains a statement like "This data source does not allow streaming access."

To grant access to a data source's themes, you must explicitly configure the
<mds_confi g> element in the configuration file.

Example 1-2 Configuring the mds.xml File

Example 1-2 shows an <mds_conf i g> element in which two map visualization
component data sources, mvdenp and ny- dat a, are configured such that certain
themes of theirs can be streamed to clients.

<mds_config>

<dat a_sour ce nane="nvdenn">

<al | ow_predefined_t henmes>true</al | ow_predefined_t henes>
<deny>ny_secr et _t heme</ deny>

<al | ow_dynami c_t hemes>t rue</ al | ow_dynami c_t henes>

</ data_source>

<dat a_sour ce nane="ny-data">

<al | ow_predefined_t hemes>f al se</al | ow_predefi ned_t hemes>
<al | ow>

<t heme>publ i c_poi nt s_t heme</ t henme>

<t heme>of fi ce_| ocati ons*</t heme>

</ al | ow>

<al | ow_dynami c_t hemes>f al se</ al | ow_dynani c_t hemes>

</ data_source>

</ mds_confi g>

In Example 1-2:

e Each data source authorizes its themes in its own <dat a_sour ce>
element. With this element, the two tags <al | ow_pr edefi ned_t hemes> and
<al | ow_dynanmi c_t hemes> provide the overall or default access control on these
two types of themes. Note that for dynamic/JDBC themes, you can also disable
them in the data source definition (in the main mapVi ewer Confi g. xm file). If a
dynamic theme is disabled in the data source definition, then that setting always
has precedence (regardless of how it is set in the <nmds_confi g> element.).

e The nvdenp data source grants all clients with access to both predefined and
dynamic (JDBC) theme vector data by default; this is a reasonable choice given
the nature of the data (data from publicly available samples). An exception is
added, however, for the ny_secret _t hene theme, through the use of the <deny>
tag.

» For the ny- dat a data source, access to both types of themes is blocked by
default. In this case exceptions (to open certain themes to streaming) are
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added through the <al | ow> tag. In both <al | ow> and <deny> tags, the theme
names or patterns are case insensitive, and the wild card character * (asterisk)
can be used to match multiple themes. The example uses the <al | ow> tag to
open the theme publ i ¢c_poi nts_t hene and all the themes whose name starts
with of fi ce_| ocati ons to streaming, while all other themes are blocked. No
dynamic/SQL theme is allowed on this data source.

If you modify the <mds_confi g> element, you must restart the deployed map
visualization component instance for the modifications to take effect.

1.5.3 Performing Map Visualization Component Administrative Tasks

Besides knowing how to configure the map visualization component, you should also
know how to perform other important administrative tasks using the map visualization
component administration page. To log in to this page, see the instructions in Logging
in to the Map Visualization Component Administration Page.

ORACLE

The tasks you can do as a map visualization component administrator include the
following:

Editing the configuration file
Click Configuration.
Refreshing the list of data sources

Click Admin to refresh the list automatically, or click Refresh to perform a manual
refresh.

Clearing cached definitions of map visualization component styles, themes, and
base maps

Click Admin, select the data source, then click Purge Cached Metadata.
Clearing cached geometry data for predefined themes

Click Admin, then Geometry Cache, then Purge for a selected theme or all
themes.

Creating map tile layers for Oracle Maps
Click Admin, then Create Tile Layer, select the tile layer type, and click Next.

Internal map source: Enter the map cache name, then select the data source
and base map. Also define parameters for cache storage (where tiles will be
stored), zoom levels, minimum and maximum scale, spatial reference ID (SRID),
data bounding box (MBR), and tile size and format. Click Next and Submit to
create the map tile layer. You can also define the map cache properties in XML by
clicking XML.

External map source: Enter the map cache name, then select the data source. To
provide access to the external source, define parameters such as the map service
URL, the request method (GET or POST), the proxy information (if needed), the
java adapter class name and its location on the server, and additional adapter
properties. Also define parameters for cache storage (where tiles will be stored),
zoom levels, minimum and maximum scale, spatial reference ID (SRID), data
bounding box (MBR), and tile size and format. Click Next and Submit to create
the map tile layer. You can also define the map cache properties in XML by
clicking XML.

For other types of tile layers (Oracle Maps, Here, Google, TomTom), follow similar
steps.
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Managing map tile layers for Oracle Maps

Click Admin, then Manage Tile Layers. Then do any of the following:

To manually refresh the tile layer list, click Refresh.

To edit a map tile layer, select the row for that layer and click Edit/View Details.

To view and manage map tile layer, select the row for that layer and click View
Map/Manage Tiles.

1.6 Oracle Real Application Clusters and the Map
Visualization Component

When the database is an Oracle Real Application Cluster (Oracle RAC), you can
connect to the Oracle RAC database using either of the following options.

Let the map visualization component connect to the database through the data
source of the Java EE container, such as WebLogic Server 12c.

Create a JDBC data source that connects to the Oracle RAC database, as
explained in Creating a Container Oracle RAC Data Source for the Map
Visualization Component Server. The data source can then be used by the map
visualization component and other applications through JNDI lookup.

This option is often used at sites where administrators create and monitor these
kinds of connections, and/or where connections are used by multiple applications.
This option also hides the database connection details (such as database user
name and password) from the applications.

Enable the map visualization component to connect to the database service
directly.

Define a map visualization component data source directly using the Oracle RAC
service name (not the database SID), as explained in Creating a Map Visualization
Component Data Source Using the Oracle RAC Service Name.

This option is simpler to implement than the preceding option.

After doing either of the these options, restart the map visualization component, as
explained in Restarting the Map Visualization Component.

Creating a Container Oracle RAC Data Source for the Map Visualization
Component Server

Creating a Map Visualization Component Data Source Using the Oracle RAC
Service Name

Restarting the Map Visualization Component

1.6.1 Creating a Container Oracle RAC Data Source for the Map
Visualization Component Server

You can create a JDBC data source in the map visualization component for Oracle
RAC, and then use that container data source in the map visualization component
configuration file, as follows:

ORACLE

1.

Create a Container Oracle RAC Data Source.
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2. Create a Map Visualization Component Data Source Using a Container Data
Source.

e Create a Container Oracle RAC Data Source

» Create a Map Visualization Component Data Source Using a Container Data
Source

1.6.1.1 Create a Container Oracle RAC Data Source

You can use Oracle Enterprise Manager 12c or later to create a data source that
connects to the Oracle RAC database.

The following steps show how to create GridLink data source. (These are followed by
steps showing how to create a Multi data source.)

1. Log in to Enterprise Manager and in the Target Navigation pane, click the server
instance that contains the map visualization component server.

In Figure 1-2, clicking map_viewerl under WebLogic Domain causes the
map_vi ewer 1 server information to appear in the main area of the window.

Figure 1-2 Selecting the Server Instance
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2. Click WebLogic Server and select JDBC Data Sources, as shown in Figure 1-3.
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Figure 1-3 Displaying JDBC Data Sources
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3. Under JDBC Data Sources, click Create and select GridLink Data Source, as
shown in Figure 1-4.

Figure 1-4 Creating a GridLink Data Source
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4. Enter any necessary information in the Creating New JDBC Data Source wizard.
For example, to create a container data source named j dbc/ nvdeno:

a. Data Source Properties: Specify Data Source Name as mvdeno, Driver
Service Name as Oracle Driver (Thin XA) for GidLink Connections
Versions: Any, and JNDI Name as j dbc/ nvdeno.

b. Connection Properties: Generate the URL for database user nvdeno on the
appropriate host.
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c. Transaction Properties: Accept the displayed transaction properties.

d. ONS Properties: Accept the displayed transaction properties, or make any
changes as needed.

e. Select Targets: Select (check) map_vi ewer 1 under Name to deploy the JDBC
data source on the desired server.

f. Review: Review the properties for the new data source to be created. If you
need to make any changes, go back and make them and then return to this
page.

To create a Multi data source instead of a GridLink data source as in the preceding
instructions, adapt the steps as appropriate. For example:

1. Log in to Enterprise Manager and in the Target Navigation pane, click the server
instance that contains the map visualization component server.

In Figure 1-5, clicking map_viewerl under WebLogic Domain causes the
map_vi ewer 1 server information to appear in the main area of the window.

Figure 1-5 Selecting the Server Instance
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2. Click WebLogic Server and select JDBC Data Sources, as shown in Figure 1-6.
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Figure 1-6 Displaying JDBC Data Sources
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3. Under JDBC Data Sources, click Create and select Multi Data Source, as shown
in Figure 1-7.

Figure 1-7 Creating a Multi Data Source
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4. Enter any necessary information. For example:

a. Data Source Properties: Specify Data Source Name as nvdeno, JNDI Name
as j dbc/ mvdeno, and Algorithm Type as Fai | over.

b. Select Targets: Select (check) map_vi ewer 1 under Name .
c. Select Data Source Type: Accept the default values (hon- XA Dri ver).

d. Click Create New Data Source.
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Specify properties for the first data source node, such as: Name: mvdeno- r acO,
JNDI Name: j dbc/ nvdeno- r ac0, Database Type: Or acl e.

For Database Driver, select Oracle's Driver (Thin) for Oacle RAC
Servi ce-1nstance connections: Versions: Any.

Accept the default values (Supports d obal Transactions and One- Phase
Conmi t).

Define the connection properties for Node 1. Provide values for Service Name,
Database Name, Host Name, Port, Database User Name, Password, and
Protocol.

Verify the properties and click Test Configuration. If it succeeds, click Next.

Select (check) the server in which the map visualization component is
deployed (map_vi ewer 1), and click Finish.

On the next page, click Create a New Data Source to create and configure
the second node.

Specify properties for the second data source node, such as: Name: nvdeno-
racl, JNDI Name: j dbc/ nvdeno-racl, Database Type: O acl e.

For Database Driver, select Oracle's Driver (Thin) for Oacle RAC
Servi ce-1nstance connections: Versions: Any.

Accept the default values (Supports d obal Transactions and One- Phase
Commi t).

Define the connection properties for Node 2. Provide values for Service Name,
Database Name, Host Name, Port, Database User Name, Password, and
Protocol.

Verify the properties and click Test Configuration. If it succeeds, click Next.

Select (check) the server in which the map visualization component is
deployed (map_vi ewer 1), and click Finish.

If you need to add more nodes, click Create a New Data Source and create
each in the same way as before.

1.6.1.2 Create a Map Visualization Component Data Source Using a Container

Data Source

ORACLE

After creating a container data source in the map visualization component container
(explained in Create a Container Oracle RAC Data Source), create a new map
visualization component data source that enables it to connect to the Oracle RAC
database by adding the cont ai ner _ds attribute in the map visualization component
data source. For example:

<map_data_source name="nvdenm"

cont ai ner _ds="j dbc/ mvdenn”
nurnber _of _mappers="7" />

In the preceding example:

The nane attribute specifies the map visualization component data source name,
which is required for map requests.
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*  The value for the cont ai ner _ds attribute must match the JNDI Name that you
specified on the Data Source Properties page of the Creating New JDBC Data
Source wizard.

e The nunber _of nappers attribute specifies the maximum number of supported
concurrent map requests that can target this data source.

For more information about these attributes, see Defining Permanent Map Data
Sources.

1.6.2 Creating a Map Visualization Component Data Source Using the
Oracle RAC Service Name

As an alternative to creating a JDBC container data source for use with the

cont ai ner _ds attribute in the map visualization component configuration file (as
explained in Creating a Container Oracle RAC Data Source for the Map Visualization
Component Server), you can create a map visualization component data source
directly in the map visualization component configuration file by specifying the
connection parameters to the Oracle RAC data service. (This type of connection works
only with Oracle Database Release 11.2 and later.) For example:

<map_dat a_source name="mdenn"
j dbc_host ="rac. nyconpany. conf
j dbc_sid="//srv. myconpany. cont
j dbc_port="1521"
j dbc_user =" nvdeno"
j dbc_passwor d="! mypasswor d"
j dbc_node="t hi n"
nunber _of _mappers="8"
al Il ow_j dbc_t hene_based_foi ="true"
editabl e="fal se"

/>

In the preceding example:
e Thejdbc_host attribute must be the Oracle RAC SCAN IP address or host name.

* Thejdbc_sid attribute (note the leading // characters in jdbc_si d="//
srv. nyconpany. cont') specifies the Oracle RAC database service name, not the
SID value.

For more information about the attributes in this example, see Defining Permanent
Map Data Sources.

1.6.3 Restarting the Map Visualization Component

ORACLE

After performing the instructions in Creating a Container Oracle RAC Data Source for
the Map Visualization Component Server or Creating a Map Visualization Component
Data Source Using the Oracle RAC Service Name, you must restart the map
visualization component to have the newly created data source take effect.

After you have restarted the map visualization component, whenever you request a
map from the data source, the map visualization component obtains the necessary
database connections (from the container if you chose the option in Creating a
Container Oracle RAC Data Source for the Map Visualization Component Server, or
directly from the connection parameters if you chose the option in Creating a Map
Visualization Component Data Source Using the Oracle RAC Service Name).
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1.7 High Availability and the Map Visualization Component
(WebLogic Server Only)

Users can benefit from the high availability features of Oracle WebLogic Server.

# Note:

This section is intended for advanced users who want to take full advantage
of high availability features with the map visualization component. You

must have a strong understanding of high availability features, which are
described in Oracle Fusion Middleware High Availability Guide.

* Deploying the Map Visualization Component on a Middle-Tier Cluster

1.7.1 Deploying the Map Visualization Component on a Middle-Tier

Cluster

ORACLE

The map visualization component can be deployed to a WebLogic Server cluster.
You must take care, however, about how the generated image files on each host are
named and referenced through URLSs by client applications.

Consider the following sample scenario. When a map request is sent to the front web
server, it reaches the map visualization component server running on host A. map
visualization component on host A then sends back the URL for the generated map
image, and the client then sends a second request to fetch the actual image. This
second request might be received by WebLogic Server running on host B, which has
no such image (or which will send back an incorrect image with the same name).

There is no single best solution for this problem in all environments. One option is

to have the hosts share common networked storage, so that the map images are
deposited in the same virtual (networked) file system by different map visualization
component servers running on different hosts. You must configure the map file storage
information (see Specifying Map File Storage and Life Cycle Information) for each
map visualization component instance so that the images are deposited in different
subdirectories or so that they have different file prefixes. Otherwise, the image files
generated by the multiple map visualization component servers might overwrite each
other on the disk. By properly configuring the map file storage information, you ensure
that each URL sent back to the client uniquely identifies the correct map on the
network drive.

If you cannot use networked drives, consider using a load balancer. You may first need
to configure the map file storage information for each map visualization component
instance (as explained in the preceding paragraph), so that each map visualization
component instance names its generated images using an appropriate scheme to
ensure uniqueness. You can then specify rules in the load balancer to have it redirect
image requests to a certain host if the URL matches a certain pattern, such as
containing a specified map image file prefix.

1-34



Chapter 1
Secure Map Rendering

1.8 Secure Map Rendering

ORACLE

You can implement secure map rendering based on a web user's identity.

Users with different roles or permissions will see different feature sets when viewing
the same theme. The basic idea is that the map visualization component will always
invoke a specified PL/SQL package to set the web user's identity in the database
whenever accessing the database for any themes. This user information can be used
by the database to enforce data access control.

" Note:

In this section, the terms user and authenticated user refer to the application
or web user that logs into Oracle Fusion Middleware or Oracle Single Sign-
On (SSO0). It is not the same as the database user. that the map visualization
component itself will connect directly to a database schema that stores all
the geospatial data.

The map visualization component will connect directly to a database schema that
stores all the geospatial data. To enforce access control for the map visualization
component on the data in this schema, you must perform the following steps:

1. Create a PL/SQL package in the database schema. The package must have at
least two named procedures: set _user (usernanme) and cl ear _user().

2. Create views, set access rights on database objects, and perform other tasks,
based on the user identity stored in the PL/SQL package (which is set by the
map visualization component through the set_user procedure for each database
session).

3. Create a map visualization component data source to the schema, providing
the name of the PL/SQL package as part of the data source definition. This is
considered a secured data source.

4. Create map visualization component themes that are based on the views created
in step 2.

5. Establish web authentication for users accessing your map visualization
component application page or pages, so that when a map request reaches the
map visualization component servlet, the web session object should contain an
authenticated user's identity.

6. Issue map and FOI (feature of interest) requests that view the themes defined in
step 4, either directly or through the use of base maps and Oracle Maps.

The map visualization component will automatically pass the user identity to the
database using the PL/SQL package before it executes any query for these
themes. Only those rows that are visible to the identified user will be returned
from the database and rendered by the map visualization component.

How Secure Map Rendering Works explains how secure map rendering works and
provides implementation details and examples. Authenticating Users: Options and
Demo describes some options for authenticating users and refers to a supplied demo.

e How Secure Map Rendering Works
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*  Getting the User Name from a Cookie

* Authenticating Users: Options and Demo

1.8.1 How Secure Map Rendering Works

ORACLE

The map visualization component, as a Java EE application, can obtain the identity of
a web user that has been authenticated to Oracle Fusion Middleware or Oracle Single
Sign-On (SSO). This user information can then be preserved and propagated to the
database, where secure access to map layers and tables can be set up based on

the user identity. For example, a database administrator (DBA) can create a view of a
base table that selects only those spatial features visible to a specific user.

To pass the web user identity from Oracle Fusion Middleware or Oracle Single Sign-
On (SSO0) to the database, use a secure PL/SQL package that sets the user identity
in the database. This PL/SQL package is created by a DBA or application developer
and installed in the data source schema. Such a package can have any number of
procedures and functions, but it must contain at least the following two procedures:

e set_user(usernane)
e clear_user()

Whenever a theme is requested from a secured data source, The map visualization
component invokes the set _user procedure in the associated PL/SQL package before
it executes any data query for the theme, and it invokes the cl ear _user procedure
when the querying process is complete for the theme.

After you have installed the PL/SQL package, you can pass the name of this package
to the map visualization component as part of the definition of a data source by using
the pl sql _package attribute, as shown in Example 1-5.

When you specify a PL/SQL package name in a data source definition, the map
visualization component flags the data source as a secure data source, and it
automatically invokes the package's set _user and cl ear _user procedures whenever
performing any theme queries on the data source.

Example 1-3 PL/SQL Package for Secure Map Rendering

Example 1-3 shows a PL/SQL package that you can use for secure map rendering.
You can create this package in the example MVDEMO schema.

In Example 1-3, set_user and clear_user are two required methods, and get_user is
a convenience function that can be used in creating views or for other data access
control purposes

After you create the package (which essentially contains the user identity for the
current database session), you can set up an elaborate virtual private database that
uses this user information (see Oracle Database Security Guide for information about
using Oracle Virtual Private Database, or VPD). For simplicity, however, this section
does not discuss VPD creation, but shows that you can create views that use this user
information to enforce data access control.

For example, in the example MVDEMO schema you can add a column named
ACCOUNT_MGR to the existing CUSTOMERS table, and assign an account manager
to each customer stored in this table. You can then create a view that returns only
customer rows for a specific account manager, as shown in Example 1-4.
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CREATE OR REPLACE PACKAGE web_user_info

AS
PROCEDURE set _user (p_name | N VARCHAR?);
PROCEDURE cl ear _user;
FUNCTI ON get _user
RETURN VARCHARZ;
END;
CREATE OR REPLACE PACKAGE BODY web_user_info
AS

w_name VARCHAR2 (32767);

PROCEDURE set _user (p_name | N VARCHAR?)
AS
BEG N
w_name : = LOAER (p_nane);
END;

PROCEDURE cl ear _user
AS
BEG N

w_name := null;
END,

FUNCTI ON get _user
RETURN VARCHAR2
AS
BEG N
RETURN w_nane;
END;
END;
/

Example 1-4 View for Secure Map Rendering

CREATE OR REPLACE VI EW cust omers_vi ew
AS
SELECT * FROM cust oners
WHERE account _ngr = web_user _i nfo. get _user;

You can now define a map visualization component theme based on this view, so that
whenever account managers log in and want to view customer data on a map, each
will only see his or her own customers.

Example 1-5 Data Source Definition for Secure Map Rendering

<map_dat a_source nane="nvdenp"
j dbc_host =" syst enB2. exanpl e. cont
j dbc_sid="m"
j dbc_port="15214"
j dbc_user =" nvdeno"
j dbc_passwor d=" passwor d"
j dbc_node="t hi n"
nurmber _of _mappers="3"
al I ow_j dbc_t hene_based_foi ="true
pl sql _package="web_user _i nf 0"

/>
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1.8.2 Getting the User Name from a Cookie

Sometimes the authenticated user's name is not passed to the map visualization
component through a Java EE or OSSO session. such as when you integrate the map
visualization component within Application Express (APEX), where authentication is
carried out by APEX and the user name is not available through a Java EE or OSSO
session. To enable you to work around this issue, The map visualization component
also supports getting the user name from a cookie. It is your responsibility to set up the
cookie within APEX to hold the authenticated user name.

To ensure that the map visualization component picks up the user name from a named
cookie, you must specify the web_user _t ype attribute in the data source definition (in
addition to the mandatory pl sql _package attribute). For example, if you want the map
visualization component to pick up the user name from a cookie named MON_USER,
your secure data source definition should look like Example 1-6.

Example 1-6 Data Source Definition Specifying Cookie Name

<map_dat a_source nane="nvdenp"
j dbc_host =" syst enB82. exanpl e. cont
jdbc_sid="m"
j dbc_port ="25650"
j dbc_user =" nvdenp"
j dbc_passwor d="Lf CDQENH59nuV7zbeY5QY06sqN7Xhi UQ'
j dbc_node="t hi n"
nunber _of _mappers="3"
al I ow_j dbc_t hene_based_foi ="true"
pl sql _package="web_user _i nfo"
web_user _type="MON_USER"

/>

The possible values for the web_user _t ype attribute are:

* J2EE USER: tells the map visualization component to get the authenticated user
name from a Java EE session

e (OSSO _USER: tells the map visualization component to get the authenticated user
from an OSSO session.

*  <cooki e- nane>: tells the map visualization component to get the authenticated
user from a cookie with the specified name. The cookie name is not case
sensitive.

If web_user _t ype is not specified, the map visualization component first looks for the
user name in the Java EE session; and if none is found, it looks for the user name in
the OSSO session (if present).

1.8.3 Authenticating Users: Options and Demo

ORACLE

How, when, and where users are authenticated depend on the requirements of your
application and the setup of your installation. For example, your options include the
following:

* Deploy the map visualization component as part of an enterprise portal site, so
that end users always first log onto the portal before performing any mapping
functions through the map visualization component.
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* Deploy the map visualization component on a separate system, and have users
authenticate to a central Oracle SSO server.

As long as the HTTP requests reaching the map visualization component contain the
authenticated user information, the map visualization component will be able to pass
the requests on to the database, and the secure data access approach will work as
expected.

1.9 Map Visualization Component Demos and Tutorials

ORACLE

The map visualization component demos are included in a separate archive file,
mvdeno. zi p, and is available along with the map visualization component downloads.

You can download nvdeno. zi p from Oracle Spatial & Graph Map Visualization
Component Downloads.
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Map Visualization Concepts

ORACLE

This chapter explains concepts that you should be familiar with before using the map
visualization component.

Some fundamental concepts include style, theme, base map, mapping metadata, and
map.

Styles define rendering properties for features that are associated with styles. For
example, a text style determines how such a feature is labeled on a map, while a
line style determines the rendition of a linear feature such as a road.

A theme is a collection of features (entities with spatial and nonspatial attributes)
that are associated with styles through the use of styling rules.

A base map consists of one or more themes. (A base map should not have the
same name as any theme.)

Mapping metadata consists of a repository of styles, themes, and base maps
stored in a database.

A map is one of the components that the map visualization component creates
in response to a map request. The map can be an image file, the object
representation of an image file, or a URL referring to an image file.

Overview of the Map Visualization Component

When an application uses the map visualization component, it applies specific
styles (such as colors and patterns) to specific themes (that is, collections of
spatial features, such as cities, rivers, and highways) to render a map (such as a
GIF image for display on a web page).

Styles
A style is a visual attribute that can be used to represent a spatial feature.

Themes
Theme is perhaps the most important concept in the map visualization component.
A theme is a visual representation of a particular data layer.

Maps
A map can consist of a combination of elements and attributes.

Data Sources
A data source corresponds to a database schema or user.

How a Map Is Generated
When a map request arrives at the map visualization component server, the server
picks a free renderer associated with the master data source in the request.

Cross-Schema Map Requests

A database user can issue a map request specifying a theme that uses data
associated with another database user, to select data from tables that the other
data source user is authorized to access.

Workspace Manager Support in the Map Visualization Component
Workspace Manager is an Oracle Database feature that lets you version-enable
one or more tables in the database.
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* Map Visualization Component Metadata Views
The mapping metadata describing base maps, themes, and styles is
stored in the global tables SDO_MAPS_TABLE, SDO_THEMES_TABLE, and
SDO_STYLES_TABLE, which are owned by MDSYS.

e Oracle Maps
Oracle Maps is the name for a suite of technologies for developing
high-performance interactive web-based mapping applications. It consists of
components from both the server side and the client side.

2.1 Overview of the Map Visualization Component

2.2 Styles

ORACLE

When an application uses the map visualization component, it applies specific styles
(such as colors and patterns) to specific themes (that is, collections of spatial features,
such as cities, rivers, and highways) to render a map (such as a GIF image for display
on a web page).

For example, the application might display a map in which state parks appear in

green and restaurants are marked by red stars. A map typically has several themes
representing political or physical entities, or both. For example, a map might show
national and state boundaries, cities, mountain ranges, rivers, and historic sites. When
the map is rendered, each theme represents a layer in the complete image.

The map visualization component lets you define styles, themes, and base maps,
including the rules for applying one or more styles to each theme. These styles,
themes, base maps, and associated rules are stored in the database in map definition
tables under the MDSYS schema, and they are visible to you through metadata views.
All styles in a database instance are shared by all users. The mapping metadata (the
set of styles, themes, and base maps) that you can access is determined by the map
visualization component metadata views described in Map Visualization Component
Metadata Views (for example, USER_SDO_STYLES, USER_SDO_THEMES, and
USER_SDO_MAPS). The set of map definition objects that a given user can access
is sometimes called that user's mapping profile. You can manage styles, themes, and
base maps with the standalone Map Builder tool, described in Oracle Map Builder
Tool.

A style is a visual attribute that can be used to represent a spatial feature.

The basic map symbols and labels for representing point, line, and area features are
defined and stored as individual styles. Each style has a unigue name and defines one
or more graphical elements in an XML syntax.

Each style is of one of the following types:

e Color: a color for the fill or the stroke (border), or both.

e Marker: a shape with a specified fill and stroke color, or an image. Markers
are often icons for representing point features, such as airports, ski resorts, and
historical attractions.

When a marker style is specified for a line feature, the rendering engine selects
a suitable point on the line and applies the marker style (for example, a shield
marker for a U.S. interstate highway) to that point.
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Line: a line style (width, color, end style, join style) and optionally a center line,
edges, and hash mark. Lines are often used for linear features such as highways,
rivers, pipelines, and electrical transmission lines. You can also use cased line
styles, which are useful for drawing streets and highways.

Area: a color or texture, and optionally a stroke color. Areas are often used for
polygonal features such as counties and census tracts.

Text: a font specification (size and family) and optionally highlighting (bold, italic)
and a foreground color. Text is often used for annotation and labeling (such as
names of cities and rivers).

Advanced: a composite used primarily for thematic mapping, which is described
in Thematic Mapping. The key advanced style is Bucket St yl e, which defines the
relationship between a set of simple rendering (and optionally labeling) styles and
a set of buckets. For each feature to be plotted, a designated value or set of
values from that feature is used to determine which bucket the feature falls into,
and then the style associated with that bucket is used to plot the feature. Bucket
styles are described in Bucket Styles.

Two special types of bucket styles are also provided: color scheme (described

in Color Scheme Styles) and variable (graduated) marker (described in Variable
Marker Styles). Other advanced styles are dot density (described in Dot Density
Marker Styles), bar chart (described in Bar Chart Marker Styles), collection
(described in Collection Styles), variable pie chart (described in Variable Pie Chart
Styles), and heat map (described in Heat Map Styles).

Table 2-1 lists the applicable geometry types for each type of style.

Table 2-1 Style Types and Applicable Geometry Types
|

Style Type Applicable Geometry Types
Color (any type)

Marker point, line

Line line

Area polygon

Text (any type)

Advanced (any type)

All styles for a database user are stored in that user's USER_SDO_STYLES
view, which is described in Map Visualization Component Metadata Views and
xxX_SDO_STYLES Views.

You can also create dynamically defined styles (that is, temporary styles) of any
style type as part of a map request. To create them, use the Oracle Maps JavaScript
API, using classes and methods to create all types of styles dynamically.

What you are actually creating is the XML definition of the styles; it is the

map visualization component server that actually creates such dynamically defined
styles from the definitions when it processes the map request, and it discards the
dynamically created styles when the request is completed.

Scaling the Size of a Style (Scalable Styles)
Specifying a Label Style for a Bucket

Orienting Text Labels and Markers
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* Making a Text Style Sticky
» Getting a Sample Image of Any Style
* Allowing a Text Style to Overlap or Be Overlapped

2.2.1 Scaling the Size of a Style (Scalable Styles)

If you specify a unit other than the default of pixels (px) in a style definition, the style
becomes scalable: that is, the size of features associated with the style is scaled as
users zoom in or out on a map. For example, if you specify a marker style's width
and height as 100m the marker is displayed as a square 100 meters on each side
according to the map scale at the current zoom level.

The following are style types and the attributes that can have an associated size unit:

» Marker styles: marker size (height and width) and text attributes (font size, label
offsets)

* Line styles: overall line width, center line width and dash pattern, wing line width
and dash pattern, hash mark, and marker pattern (size, offset, interval)

* Text styles: font size, halo width

»  Bar chart styles: bar width and height

* Dot density styles: dot width and height
* Pie chart styles: pit radius

Example 2-1 Scalable Marker Style

Example 2-1 defines a star-shaped marker within a bounding box 15 kilometers
(15. 0Okm) on each size. This definition might be useful for identifying capital cities of
states on a map showing all or a large part of a country; however, it would not be
useful for a display zoomed in on a specific city and its local surrounding area.

<styl e nane="M STAR _CAPI TAL_CI TY" >
<svg wi dth="1in" height="1in">
<desc/>
<g class="nmarker" style="stroke: #000000; fill: #FF0000; fill -
opaci ty: 0; wi dt h: 15. Okm hei ght : 15. Okm font -fani | y: Di al og; f ont - si ze: 12; font -
fill:#FFO000">
<pol yl'i ne
poi nts="138. 0, 123. 0, 161. 0, 198. 0, 100. 0, 152. 0, 38. 0, 198. 0, 61. 0, 123.0,0.0, 76.0, 76.0, 7
6.0,100.0,0.0,123.0,76.0,199.0, 76. 0"/ >
</g>
</ svg>
</style>

Example 2-2 Scalable Line Style

Example 2-2 defines a line style with an overall line width of 10 meters (10. On) and a
border line width of 1 meter (1. 0m). This definition might be useful for identifying capital
cities of primary highways.

<styl e nane="L. PRI MARY_H GHWAY" >
<svg wi dth="1in" height="1in">
<desc></desc>
<g class="line" cased="true" style="fill:#33a9ff;stroke-w dth: 10. Onf' >
<line class="parallel" style="fill:#aa55cc; stroke-width:1. 0n'/>
</g>
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</ svg>
</style>

When the map visualization component renders or labels styles that have size units
other than pixel, it first transforms the size units into screen pixels based on the current
map area and display area, and it then renders the or labels the style. The size of a
scalable style changes as users zoom in or out on a map. If zooming out results in an
overall style size less than or equal to zero, the style is not rendered or labeled.

Size units can be used only with data associated with a known spatial reference
system (SRS). If the data has no SRS or an unknown SRS, pixels are used for all

size values. Note also that pixel values are used instead of any specified size unit in
legends and in previews rendered by the Map Builder utility. (Legends are explained in
Map Legend.)

2.2.2 Specifying a Label Style for a Bucket

Example 2-3

ORACLE

For collection-based bucket styles and individual range-based bucket styles (described
in Bucket Styles and Color Scheme Styles, respectively), you can specify a labeling
style by using the | abel _styl e attribute in each bucket element. Example 2-3 creates
an advanced style named V. COUNTY_PCOP_DENSI TY in which each bucket is assigned

a text label style (using the | abel _styl e attribute), with some styles being used for
several buckets.

Advanced Style with Text Label Style for Each Bucket

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket St yl e>
<Bucket s>
<RangedBucket seq="0" |abel ="&t; 150k"
[ow="-1nfinity" high="150000"
styl e="C. CB_QUAL_8_CLASS DARK2_1"
| abel _style="T.BLUE_SERIF_12"/>
<RangedBucket seq="1" | abel ="150k - 350k"
[ ow="150000" hi gh="350000"
styl e="C. CB_QUAL_8_CLASS DARK2_2"
| abel _style="T.BLUE_SERIF_12"/>
<RangedBucket seq="2" |abel ="350k - 600k"
[ ow="350000" hi gh="600000"
styl e="C. CB_QUAL_8_CLASS DARK2_3"
| abel _styl e="T. BROMW_SERI F_12"/>
<RangedBucket seq="3" |abel ="600k - 1000k"
[ ow="600000" hi gh="1000000"
styl e="C. CB_QUAL_8_CLASS DARK2_4"
| abel _styl e="T. BROMW_SERI F_12"/>
<RangedBucket seq="4" |abel ="1000k - 1500k"
[ ow="1000000" hi gh="1500000"
styl e="C. CB_QUAL_8_CLASS DARK2_5"
| abel _style="T.GREY_SERIF_12"/>
<RangedBucket seq="5" |abel ="1500k - 2500k"
[ ow="1500000" hi gh="2500000"
styl e="C. CB_QUAL_8_CLASS DARK2_6"
| abel _style="T.GREY_SERIF_12"/>
<RangedBucket seq="6" |abel ="2500k - 5000k"
[ ow="2500000" hi gh="5000000"
styl e="C. CB_QUAL_8_CLASS DARK2_7"
| abel _style="T. GREEN_SERI F_12"/>
<RangedBucket seq="7" | abel =" &gt ; =5000k"
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| ow="5000000" hi gh="1Infinity"
styl e="C. CB_QUAL_8_CLASS DARK2_8"
| abel _styl e="T. GREEN_SERI F_12"/>
</ Bucket s>
</ Bucket Styl e>
</ AdvancedStyl e>

For individual range-based buckets, the lower-bound value is inclusive, while the
upper-bound value is exclusive (except for the range that has values greater than

any value in the other ranges; its upper-bound value is inclusive). No range is allowed
to have a range of values that overlaps values in other ranges.

If the V. COUNTY_POP_DENSI TY style in Example 2-3 is used in a map request, it displays
a map that might look like the display in Figure 2-1, where the county names are
shown with labels that reflect various text styles (in this case depending on the
county's total population).

Figure 2-1 Varying Label Styles for Different Buckets

In Example 2-3, all buckets except the last one specify a label style. For any features
that fall into a bucket that has no specified label style, the label style (if any) applied to
the feature depends on the following:

» If the <l abel > element of the theme's styling rules specifies a label style other than
the advanced style itself, the specified label style is used to label the feature.
In the following example, because the <I abel > element's style specification
(T. STATE_NAME) is different from the <f eat ur es> element's style specification
(V. COUNTY_PCP_DENSI TY), features that fall into a bucket with no specified label
style are labeled using the T. STATE_NAME style:

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e col um="TOTPOP" >
<features style="V. COUNTY_POP_DENSI TY">
</features>
<l abel col um="county" style="T. STATE NAME">

ORACLE"
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1
</| abel >
</rul e>
</styling_rul es>

« If the <l abel > element of the theme's styling rules specifies the advanced style as
its label style, the feature is not labeled. (This is why some counties in Figure 2-1
are not labeled.) In the following example, because the <f eat ur es> and <I abel >
elements both specify the advanced style V. COUNTY_POP_DENSI TY, features that fall
into a bucket with no specified label style are not labeled:

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e col um="TOTPOP" >
<features style="V. COUNTY_POP_DENSI TY" >
</features>
<l abel col um="county" style="V. COUNTY_POP_DENSI TY">
1
</| abel >
</rul e>
</styling_rul es>

2.2.3 Orienting Text Labels and Markers

You can control the orientation of text labels and markers on a map by using oriented
points. The oriented point is a special type of point geometry in Oracle Spatial and
Graph. In an oriented point, the coordinates represent both the location of the point
and a virtual end point, to indicate an orientation vector. The text is aligned or

the marker symbol is rotated according to the orientation vector, which is explained
and illustrated in Controlling Marker Orientation. For more information about oriented
points, see Oracle Spatial and Graph Developer's Guide.

e Controlling Text Style Orientation

e Controlling Marker Orientation

2.2.3.1 Controlling Text Style Orientation

ORACLE

To orient the text label of a point in the direction of an orientation vector, you can
specify the point as an Oracle Spatial and Graph oriented point in the map request.
When the map visualization component labels an oriented point, it automatically
centers the text label on the point position, and aligns the label so that it points in
the direction of the orientation vector.

For each feature to be so labeled, you must specify its location as an oriented point.
You can group these oriented points in a single table and create a spatial index on the
column containing the point geometries. You can then create a theme based on the
table, specifying a desired text style as the labeling, and specifying transparent color
style as the rendering style so that the points themselves are not displayed on the
map.

Example 2-4 is a map request that labels a single oriented point with coordinates
(12,14, 0.3,0.2), where (12,14) represents the X and Y coordinates of the point and
(0.3,0.2) represents the orientation vector. It renders the point using a dynamically
defined transparent color style (named t r anspar ent _col or) to ensure that the text is
displayed but the underlying point is not displayed.
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Example 2-4 Labeling an Oriented Point

<map_r equest
title="Labeling Oriented Points"
dat asource="ny_dat asource" w dth="400" hei ght="300"
antialiase="true"
f or mat =" PNG_STREAM' >

<t hemes>
<t heme name="t henel">
<j dbc_query
spatial _col um="geont jdbc_srid="8265"
render_styl e="transparent_col or"
| abel _col utm="14abel " | abel _style="t.street name"
dat asource="ti | smenv" >
SELECT SDO GEOMETRY(2001, 8265, NULL,
SDO ELEM | NFO ARRAY(1, 1, 1, 3, 1, 0),
SDO_ORDI NATE_ARRAY(12, 14, .3, .2))
geom 'Oriented Point' |abel FROM dual
</jdbc_query>
</ theme>
</t hemes>

<styl es>
<styl e name="transparent_col or">
<svg wi dth="1in" height="1in">
<g class="col or" styl e="stroke: #f f 0000; st roke- opaci ty: 0">
<rect width="50" height="50"/>
</ g>
</ svg>
</style>
</styl es>
</ map_request >

Figure 2-2 shows part of the map generated by the request in Example 2-4. (The label
is the phrase Oriented Point.)

Figure 2-2 Map Display of the Label for an Oriented Point

o
o
o

o

2.2.3.2 Controlling Marker Orientation

ORACLE

When a marker style is applied to an oriented point, the map visualization component
automatically rotates the marker style so that it points to the orientation vector. Any
necessary rotation of the marker style is around the center of the marker.

Figure 2-3 shows how you can use an oriented point to control the orientation of
marker styles. In this figure, the original marker style is first shown without any rotation.
However, when the marker is applied to the same oriented point shown in Example 2-4
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in Controlling Text Style Orientation, the marker style is rotated accordingly (in this
case about 34 degrees counterclockwise) to reflect the orientation vector.

Figure 2-3 Oriented Marker
Original marker style

r"f

-

Oriented point 0
12,14, 0.3,0.2)

Marker style appliad
to the oriented point

2.2.4 Making a Text Style Sticky

You can specify that a text style is "sticky," which means that any feature that uses it
as a label style will always have its text label drawn on a map. Example 2-5 shows an
XML definition of a style with the st i cky attribute setto true.

Example 2-5 Text Style with Sticky Attribute

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<desc></ desc>

<g class="text" sticky="true" style = "font-style:plain;font-famly:Serif;font-
size: 11pt; font-weight:bold;fill:#000000">

Hel I o Wrl d!

</g>
</ svg>

2.2.5 Getting a Sample Image of Any Style

ORACLE

To get a sample image for any pre-defined style stored in a database, you can issue
a simple HTTP request to the map visualization component server. This request can
specify the size of the sample image, the background color, and the format of the
returned image. Such requests are useful if you want to display a visual list of styles
on a web page, to build a custom map legend, or just to see how various styles will
appear.

The HTTP request has the following parameters, all of which are optional except for
sty:

* sty (required) specifies the name of the style.

» ds specifies the data source where the style can be accessed. By default, the
default map visualization component data source is used.

» wspecifies the width of the sample image in pixels. The default value is 20.
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* h specifies the height of the sample image in pixels. The default value is 20.

- f specifies the format of the sample image. Possible values are png for direct PNG
image stream, png_ur| for the URL of a PNG image, gi f for direct GIF image
stream, or gi f _url for the URL of a GIF image. The default value is png, which
means the map visualization component server will directly stream the generated
PNG image data back to the client without first saving it to the server disk.

* by specifies the background color of the sample image. The format must be a
hexadecimal string in the form of 0xr r ggbb, such as 0x808080 for a gray color.
The default value is Oxffffff (white).

For a transparent background, specify bg as an extended hexadecimal string to
include the alpha values, in the format of Oxaar r ggbb. For example, OxOOffffff will
make the style image's background completely transparent, while Ox55ffffff is a
white background with a transparency value of 0x55 (decimal value 80). The alpha
value can range from 0x00 (completely transparent) to Oxff (completely opaque).

e aa specifies whether the sample image should be rendered in antialiasing mode.
The default value is the string t r ue. Specify the string f al se if you do not want to
use antialiasing.

The following example generates an antialiased PNG image with a gray background
with the default size of 20x20 pixels, displaying the marker style named M STAR from
the map visualization component default data source:

http://ww. nycor p. cont mapvi ewer/ onser ver ?st y=m st ar &g=808080

The preceding request generates a display similar to that in Figure 2-4.

Figure 2-4 Sample Image of a Specified Marker Style

- ;'nnwprvpr {PNG Image, 20120 pixels) - Mozilla Firefox

File Edit Mew Go Bookmarks Yahoo! Tools  Help

—F '
<:3 - L - @ s “:’i\[ [. Fithp: ) fstadbi3z.us. oracle.com: 8988 fmapvieweromserver fsty=m, star2bg=208050

The following example generates an antialiased GIF image with the default white
background, a width of 60 pixels, and a height of 25 pixels, displaying the line style
named L. PHfrom the map visualization component data source named nvdeno:

http://ww. mycor p. com mapvi ewer/ onser ver ?st y=I . ph&ds=nvdenoé&f =gi f &w=60&h=25&aa=t r ue

The preceding request generates a display similar to that in Figure 2-5.

Figure 2-5 Sample Image of a Specified Line Style

omserver {GIF Image, blk25 pisels) - Mozilla Firefos

Fie Edt ‘ew Go Bockmerks  Yshoo! Tooks  Help

1 p
<‘;| g - @ k\:'ﬁ |— kb flotadh3Z . . o sk, com: IR maprieear famesryar 7s b=, phuks =t demmodf =oif e =506l = 25 has=trus
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2.2.6 Allowing a Text Style to Overlap or Be Overlapped

You can specify that a text style al | ow over | ap, which means that any area feature,
such as a polygon that uses it as a label style, will allow its text label be overlapped
on a map. The following example shows an XML definition of a style with the al | ow
over | ap attribute set to tr ue.

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<desc></ desc>

<g class="text" allow overlap="true" style = "font-style:plain;font-
fam |ly: Serif;font-size:1llpt;font-weight:bold;fill:#000000">

Hello Wrld!

</g>
</ svg>

For example, if a country's name is used as a label text, and if its style has the
attribute value al | ow- over | ap="true", then other features' labels (such as state
names) are allowed to overlap with it. The following figure shows part of a rendered
map in which the country label "United States" overlaps slightly with the state labels
"Colorado" and "Kansas".

Figure 2-6 Text Style with allow-overlap="true"

Montana
Wyoming
Nebraska lowa

Utah Colorado  yoncas

2.3 Themes

ORACLE

Theme is perhaps the most important concept in the map visualization component. A
theme is a visual representation of a particular data layer.

Conceptually, a theme is a collection of geographic features that share similar
attributes, plus the rendering and labeling rules that tell the map visualization
component what styles to use to render and label the features. To be more exact,
when you define a theme, you are actually providing the map visualization component
with the following information: where and how to get the data, and how to render and
label the data.

Depending on how a theme is created, it can also be categorized as either a
predefined theme or a dynamic (JDBC) theme. For a predefined theme, the theme's
definition is created in the standalone Map Builder tool and stored in the database.
For a dynamic theme, the theme's definition (XML) is created in real time by an
application. Dynamic themes typically employee a custom SQL query constructed by
the application to get its data.
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Typically, the data for a theme comes from a spatially enabled table, that is, a
database table or view with a column of type SDO_GEOMETRY. For example, a
theme named US_STATES might be based on a STATES table that has a column named
GEOMETRY, plus any other nonspatial attribute columns. This type of theme is often
called a geometry theme. Besides geometric data, other types of database-managed
geographic data can be associated with corresponding types of themes; for example:

* Georeferenced images stored in BLOBs (image themes)

* Oracle Spatial and Graph GeoRaster data (GeoRaster themes)

* Oracle Spatial and Graph network data model (network themes)
*  Oracle Spatial and Graph topology data model (topology themes)
»  Cartographic annotation text (annotation themes)

Map visualization component themes can be used to render not only geographic

data stored in a database, but also data originating from other sources, such as web
services (WFS, WMS, and WMTS) or the local file system (through the custom spatial
data provider interface).

Regardless of what type of data is associated with a theme (except for WMS

and WMTS themes, which represent externally rendered map layers), the map
visualization component styling rules still need to be defined for each theme, and the
styles referenced by the styling rules must exist and be stored in the database as part
of the mapping metadata.

e Predefined Themes

e JDBC Themes

* Image Themes

* GeoRaster Themes

¢ Network Themes

e Topology Themes

e WFS Themes

e WMTS Themes

e Custom Geometry Themes

e Annotation Text Themes

e LRS (Linear Referencing System) Themes
e Thematic Mapping

e Attributes Affecting Theme Appearance

2.3.1 Predefined Themes

ORACLE

A predefined theme is a theme whose definition is stored in a user's database
schema. All predefined themes for a database user are stored in that user's
USER_SDO_THEMES view (described in Map Visualization Component Metadata
Views, especially xxx_SDO_THEMES Views). When you include a predefined theme
in a map request, you need to specify only the theme name. The map visualization
component automatically finds the theme's definition, constructs a query based on it,
retrieves the relevant spatial and attribute data, and renders the data according to the
styling rules for the theme.
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Each predefined theme must have an associated base table or view. If you

base a theme on a view, you must insert a row in the view owner's
USER_SDO_GEOM_METADATA view (described in Oracle Spatial and Graph
Developer's Guide) specifying the view and its spatial column. If the view is a join view
(that is, if it is based on multiple tables), you must specify the key_col umm attribute
(described in Themes: Styling Rules) in the theme's styling rules. The reason for this
requirement is that the map visualization component by default caches geometries for
a predefined theme based on the rowid in the base table; however, for a join view
there is no ROWID pseudocolumn, so you must specify a key column.

For most types of predefined themes (but not WMS themes), you can use the Map
Builder tool to create and preview themes. For information about the Map Builder tool,
see Oracle Map Builder Tool.

*  Styling Rules in Predefined Spatial Geometry Themes

* How the Map Visualization Component Formulates a SQL Query for a Styling Rule
»  Styling Rules with Binding Parameters

*  Applying Multiple Rendering Styles in a Single Styling Rule

* Using Multiple Rendering Styles with Scale Ranges

e Caching of Predefined Themes

« Feature Labels and Internationalization

* Primary and Secondary Labels for Linear Features

2.3.1.1 Styling Rules in Predefined Spatial Geometry Themes

Each predefined theme is always associated with one or more styling rules,
specifications in XML format that control aspects of how the theme is displayed.
This section describes styling rules for predefined spatial geometry themes, such
as the airport theme shown in Example 2-6. Other types of themes, such

as image, GeoRaster, network, and topology themes, have their own distinct
styling rules requirements, and these are discussed in sections that explain

these themes. However, the styling rules for all types of themes are grouped

under the <styl i ng_rul es> element in an XML document, which is stored in the
STYLING_RULES column for each predefined theme in the USER_SDO_THEMES
view. (The <styling_rul es>DTD is described in Themes: Styling Rules.)

# Note:

The following naming conventions are used for prefixes in style names in the
examples in this chapter: v. indicates variable (advanced style), m indicates
marker, ¢. indicates color, | . indicates line, and t . indicates text. (If the style
is not under the current user's schema, you must specify the owner's schema
name followed by a colon. For example: mdsys: c. red.)

In the content (character data) of an XML document, & t; and &gt; must be
used to represent < and >, respectively. Otherwise, < or >, such as in WHERE
CATEGORY > ' B', will be interpreted by the XML parser as part of an XML
tag.
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Example 2-6 XML Definition of Styling Rules for an Airport Theme

<?xm version="1.0" standal one="yes" ?>
<styling_rul es>

<rul e>
<features style="c.black gray">
runway_nunber &gt; 1
</features>
<l abel col um="nane" style="t.airport nane">

1

</l abel >

</rule>

<rul e>
<features style="mairplane">
runway_nunber = 1
</features>

</rul e>

</styling_rul es>

Each styling rule has a required <f eat ur es> element and an optional <l abel > element.
The <f eat ur es> element specifies which row or rows (features) in the table or view
will be selected based on the user-defined predicate and on the style to be used

for the selected features. You can specify any valid SQL predicate as the value of

this element. The <I abel > element specifies whether or not to annotate the selected
features, and if so, which column in the table or view to use for text labels.

In Example 2-6, there are two styling rules associated with the Ai r port theme:

The first rule specifies that only those rows that satisfy the condition
runway_nunber &gt; 1 (thatis, runway number greater than 1) will be selected,
and these will be rendered using the style named c. bl ack gray. If no value is
supplied, no WHERE clause condition is applied. For example, assume that the
definition had been the following (that is, omitting the r unway_nunber &gt; 1
condition):

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e>
<features style="c.black gray"/>
<l abel col um="name" style="t.airport name">
1
</ abel >
</rul e>
</styling_rul es>

In this case, all airport features would be selected and would be rendered using
the color style named c. bl ack gray.

The first rule also has a <| abel > element, which specifies that the NAME column
in the table or view will be used to annotate each airport, using the text style
t.airport name. The value of the <l abel > element, which can be any SQL
expression that evaluates to a numeric value, is used to determine whether or not
a feature will be annotated. If the numeric value is greater than zero, the feature
will be annotated. In this case, because the value is the constant 1, all features
specified by the <f eat ur es> element will be annotated, using the values in the
NAME column. If the value is less than or equal to zero for a feature, that feature
will not be annotated.

The second rule, which applies to those airports with only one runway, does not
have a <| abel > element, thus preventing all such airports from being annotated. In
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addition, the features that satisfy the second rule will be rendered using a different
style (m ai r pl ane), as specified in its <f eat ur es> element.

You can think of each styling rule as a filter into the base table or view of the theme,
because it selects only a subset of the rows and applies the rendering and labeling
styles of that rule. In fact, the map visualization component formulates a complete SQL
query for each styling rule. This query string follows a fixed format, as described in
How the Map Visualization Component Formulates a SQL Query for a Styling Rule.

2.3.1.2 How the Map Visualization Component Formulates a SQL Query for a

Styling Rule

ORACLE

To see how the map visualization component formulates a SQL query for a styling rule,
consider the first styling rule from the airport theme example (Example 2-6 in Styling
Rules in Predefined Spatial Geometry Themes):

<styling_rul es>

<rul e>
<features style="c.black gray">
runway_nunber &gt; 1
</features>
<l abel col um="name" style="t.airport name">

1

</| abel >

</rul e>

</styling_rul es>

When the map visualization component processes this theme, it formulates a query
string for this styling rule that looks like this:

SELECT ROAN'D, GEOMVETRY, 'C. BLACK GRAY', NAME, 'T.AIRPORT NAME', 1, 'rul e#0
FROM Al RPORT_PQ NT
VHERE MDSYS. SDO _FI LTER( GEOVETRY
MDSYS. SDO_GEOVETRY( 2003, 8265, NULL, NMDSYS. SDO ELEM | NFO ARRAY(1, 1003, 3),
MDSYS. SDO_ORDI NATE_ARRAY( : mvgboxx!, :nwvgboxyl, :mvgboxxh, :nvgboxyh)),
"querytype=WNDOW) = ' TRUE

In the preceding query string:

e The base table name of the theme, Al RPORT_PQ NT, appears in the FROM clause

e The SELECT list includes ROWID as the first column. ROWID is the default
key_column attribute of a predefined theme.

e The next column in the SELECT list is GEOMETRY. This is the geometry column
of this theme.

*  The next column in the SELECT list is the literal string ' C. BLACK GRAY' , which is
the rendering style name for this rule.

e The next column in the SELECT list is the column NAME, which will provide the
label text. It is specified in the <| abel > element of this styling rule.

*  The next column in the SELECT list is the literal string ' T. Al RPORT NAME' , which is
the labeling style name specified in the <l abel > element.

e The next column in the SELECT list is the literal value 1, which is the value of the
<| abel > element itself.
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e The next column in the SELECT list is the literal string ' rul e#0' . This is used
internally by the map visualization component only.

e The large WHERE clause is essentially an Oracle Spatial and Graph filtering
operator, SDO_FILTER. This WHERE clause is automatically added by the map
visualization component (and is not something you need to specify when defining
a theme). It ensures that only those geographic features that are in contact
with the current map viewing window will be fetched from the base table. The
four binding variables, nvgboxx! , nwvgboxyl , mnvgboxxh and mvgboxyh, will be
automatically filled in with the coordinates for the current map viewing window.

The map visualization component always uses the preceding format when
constructing SQL queries for the styling rules of a predefined geometry theme's

styling rules. It uses different formats for the queries for other types of themes, such
as a topology or GeoRaster theme. The formats for these other queries are not
described here; however, if you are interested, you can set the logging level of your
map visualization component instance to FI NEST, submit a map request containing a
particular type of theme, and check the map visualization component log file to see the
exact query that the map visualization component constructs.

Each row (or feature) in the query's result set now contains all the information the
map visualization component needs: the spatial data, the rendering and labeling style
names, the label text, and the labeling conditions. The map visualization component
then constructs an in-memory feature object for each row and sends them to the
rendering pipeline to be displayed on the map.

If two or more styling rules are specified for a theme, a UNION ALL operation is
performed on the SQL queries for the rules (from first to last) to fetch the qualified
features from the table or view.

If an advanced style is specified in a rule, the SELECT list of the query for that rule will
include the additional attribute column or columns that are required by the advanced
style.

2.3.1.3 Styling Rules with Binding Parameters

ORACLE

As explained in How the Map Visualization Component Formulates a SQL Query for
a Styling Rule, the <f eat ur es> element of a styling rule can define a query condition
to select features from the base table or view. This query condition typically contains
hard-coded SQL expressions, such as runway_num > 1 in the airport theme. However,
you can instead include binding variables in the query predicate. Such a theme is
often called a templated theme, because it is essentially defining a template for how
to display certain features, and the exact set of features is determined at runtime by
providing a binding value to the query predicate.

The concept of templated theme allows you to define a single theme and to have the
binding values change between map requests. For example, consider the following
styling rule:

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e>
<features style="C RED'> (state_abrv=:1) </features>
<l abel col um="STATE" styl e="T. STATE NAME'> 1 </| abel >
</rul e>
</styling_rul es>
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The preceding styling rule defines a <f eat ur es> element with a query condition based
on the value of the st at e_abr v attribute, which the application must supply. In map
visualization component requests, the binding parameter must be defined on the
theme section, and each binding parameter is defined by a value and by a SQL type.
In the following theme definition on a map request, the state abbreviation value is ME
and the variable SQL type is St ri ng. The value ME will be used with the predefined
theme styling rule.

<t heme nanme="THEME_US_DYN_STATES' >
<bi ndi ng_par anet er s>
<paramet er val ue="ME" type="String"/>
</ bi ndi ng_par anet er s>
</t heme>

2.3.1.4 Applying Multiple Rendering Styles in a Single Styling Rule

ORACLE

The <f eat ur e> element of a styling rule allows you to specify only one rendering style
using the st yl e attribute. If you want to apply multiple rendering styles to a feature
without using multiple themes, you cannot specify multiple styling rules, because each
rule selects a different subset of features. To apply multiple rendering styles to a
feature without using multiple themes, you must use the <r ender i ng> element instead
of the st yl e attribute of the <f eat ur es> element.

The <renderi ng> element has the format shown in the following example:

<renderi ng>
<styl e name="V. PO VK" val ue_col ums="FEATURE_CODE" >
<substyl e nane="V. PO VBKT" val ue_col ums="PO NT_I D' changes="FILL_COLCR'/ >
</styl e>
</rendering>

In the <renderi ng> element, the <st yl e> element specifies the name of the style to
use when rendering features, and one or more value columns (comma-delimited) for
use with advanced styles. In the preceding example, the style name is V. PO WK and
the value column is FEATURE_CODE.

In the <st yl e> element, the <subst yl e> element enables rendering of a feature using
a combination of two attribute values.,such as defining the feature shape by the

<styl e> element and the feature color by the <subst yl e> element. This is useful

for rendering point features once but based on two attribute values. You can specify
one or more value columns (comma-delimited), and the change to be applied (only

FI LL_COLOR s currently supported).

You can specify multiple <st yl e> elements with a <r enderi ng> element, to achieve the
following goals:

e To create an advanced style in which a base advanced style, associated with
some attributes (columns), can have its rendering affected by some other
attributes through the use of a substyle. For example, an advanced style can
display markers of different sized based on one value column, while using a
secondary color style to change the fill color of those markers based on another
value column.

e To use multiple styles to render a feature (achieving the effect of stacked styles).

Example 2-7 shows a predefined theme styling rule that uses the <renderi ng>
element. The <f eat ur es> element is part of the rules and must be define, because it
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also specified the query condition, but no style attribute is specified. The <r enderi ng>
element defines how to render the features.

Example 2-7 Styling Rules Using the <rendering> Element

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e>
<features> </features>
<l abel col um="NAME" style="T.STREET2"> 1 </| abel >
<renderi ng>
<styl e name="V. PO VWWK" val ue_col ums="FEATURE_CODE" >
<substyl e nane="V. PO VBKT" val ue_col ums="PQO NT_I D"
changes="FI LL_COLOR"/ >
</style>
</rendering>
</rul e>
</styling_rul es>

The <renderi ng> element can also be used with dynamic themes, geometry themes,
and topology themes.

2.3.1.5 Using Multiple Rendering Styles with Scale Ranges

The <renderi ng> element (see Applying Multiple Rendering Styles in a Single Styling

Rule) can have multiple <st yl e> elements defined. You can also assign scale ranges

for each <st yl e> element. By using multiple stacked styles with scale ranges, you can
define a single theme with different representations for different scales.

Example 2-8 shows the theme styling rules with stacked styles. Each style has a scale
range defined.

Example 2-8 Theme Styling Rules with Stacked Styles

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e>
<features> </features>
<l abel col um="STATE" styl e="T. S02_STATE ABBREVS'> 1 </| abel >
<rendering>
<styl e name="C. COUNTI ES" max_scal e="5. 0E7" scal e_node="RATI O'/ >
<styl e name="C RB13_1" mi n_scal e="5. 0E7" max_scal e="1. OE7"
scal e_node="RATI O'/ >
<styl e name="L.DPH' nmin_scal e="1.0E7" scal e_node="RATI O'/ >
</rendering>
</rul e>
</styling_rul es>

2.3.1.6 Caching of Predefined Themes

ORACLE

By default, the map visualization component automatically caches the spatial data

for a predefined theme when it is fetched from the database for processing by the

map visualization component rendering engine. By contrast, data for dynamic (JDBC)
themes is never cached in the map visualization component. If you do not want any
data for a predefined theme to be cached (such as for a theme whose underlying base
table is constantly being updated), you can set the cachi ng attribute to NONE in the
<styling_rul es> element for the theme. (The <styl i ng_rul es> element, including the
cachi ng attribute, is described in Themes: Styling Rules.)
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For frequently used themes whose base data is static or read-only, specify cachi ng
ALL for the best performance. This causes the map visualization component, when
it first accesses the theme definition, to fetch all the features (including spatial data,
attribute data, and styling information associated with them) and cache them in the
map visualization component memory, creating an in-memory R-tree for the theme's
spatial data. All subsequent requests requiring that theme occur locally instead of
going to the database.

If the cachi ng attribute value is NORMAL (the default), each time a map involving that
theme is requested, the map visualization component queries the database to get

the spatial data and any associated attribute data. However, if any of the spatial
geometry data, as referenced by rowid or a user-specified key column, has already
been cached, the unpickling process (the conversion from the raw database geometry
format to a Java geometry object) is skipped. Still, if memory is not an issue and if

a frequently used theme can completely fit in the cache, you should specify cachi ng
ALL, to eliminate virtually all database access for that theme after the initial loading.

Because the map visualization component spatial data cache is global, all predefined
themes that are accessed by the map visualization component compete for a global
fixed-sized memory cache. The cache resides completely in memory, and you can
specify the maximum size of the cache as explained in Customizing the Spatial Data
Cache. When the cache limit is reached, older cached data is removed from the
cache to make room for the most recently accessed data, except that data for themes
specified with cachi ng ALL is not removed from the cache, and the map visualization
component does not requery the database for these themes.

Caching is currently disabled for predefined annotation and custom geometry themes.
For custom geometry themes, you can implement a caching mechanism in your
provider implementation. However, for each request, a new instance of your provider is
created; and if you implement a local caching mechanism, it will be lost.

2.3.1.7 Feature Labels and Internationalization

ORACLE

The map visualization component includes support for translated theme labels.
Typically with a predefined map visualization component theme, you can specify a
label column that will provide all the text strings for labeling each feature of the theme.
These text strings are string values stored in the database table column, in a specific
language (such as English). However, you can also supply different translations of
these stored string values by using a resource bundle. When such translated text
strings are available, you can instruct the map visualization component to label the
features of a theme using a specific language or locale.

# Note:

Only predefined geometry themes support resource bundles at this time.

The steps for supplying translations and instructing the map visualization component
to label a theme using a specific user language are as follows:

1. Prepare the translations.

A typical map visualization component predefined geometry theme gets all
the underlying data from a table. You can specify one of the (string
type) columns as the labeling column for this theme. This is called the
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label column. When a label column needs to be translated into different
languages, you extract all the values from the table, and store them in a
properties file, such as Stri ngResour ces. properties. (Note that the file name
StringResources. properties assumes that the extracted texts are all in English.
If they are not, then the properties file name needs to follow a convention where
the language code, and an optional region or country code, is a suffix in the

file name. For example, StringResources_fr. properties will contain French
translations only, while St ri ngResources_zh_CN. properti es is for simplified
Chinese.)

A properties file is a plain text file that follows a very simple format. For example, a
simple StringResources. properties file might contain the following:

# This is the English version of the strings.
California = California

Nevada = Nevada

Mont ana = Mont ana

The first line is a comment, and starts with the # character. Each subsequent line
contains one pair of key (first string) and value (second string). The keys come
directly from the label column, whereas the values are corresponding translations.
Because this particular file contains the default English text strings, the key and
the value (translation) are the same in each case. Note that the keys should
always be in English.

From this default properties file, your translation specialists should create a set of
property files, one file for each translation. Using the preceding simple example,
the translated file for simplified Chinese (St ri ngResour ces_zh_CN. properti es)
should look like the following, in which the value of each key has been replaced by
the Chinese translation of the key, encoded as a Unicode string:

# This is the Chinese version of the strings.

California = \u6CA1\u6709\ u8981\ u5448\ u73B0\ u7684\ u4E3B\ U9898\ u3002
Nevada = \ u65E0\ u6CD5\ u52A0\ u8F7D\ u4E3B\ u9898\ u3002

Mont ana = \ u65E0\ u6CD5\ u52A0\ u8F7D\ u6837\ USFOF\ u3002

The default properties file, St ri ngResouces. properti es, plus all the language
specific files that share the same file name (except for the language and

region suffixes) collectively form what is called a resource bundle. In this case
the resource bundle is named St ri ngResour ces. You can hame your resource
bundles with any name you like, but different bundles (containing different set of
keys) should always use different base names.

For more information about Java resource bundles and properties files, see the
Java language documentation.

Supply the translated text strings as a Java Resource Bundle, which can be based
on either Java resource classes or plain properties files.

After all the label text strings have been translated, you must place all the files

(the resource bundle) in the map visualization component CLASSPATH so that

the map visualization component can find these files at runtime. Typically, you can
use the map visualization component VEB- | NF/ cl asses folder: copy all the files
including the base St ri ngResour ces. properties and language-specific files (such
as StringResources_fr.properties and StringResources_zh CN. properties)
into this folder.

If you place all the files of a resource bundle into a subfolder under VEB- | NF/
cl asses, then the name of the resource bundle (as known to the map visualization

2-20



ORACLE

Chapter 2
Themes

component) will need to be prefixed with this subfolder name. This is similar to
how one places a Java class in a directory structure that follows the package
names. For example, if you put all the Stri ngResour ces*. properti es files in
VEB- | NF/ cl asses/ i 18n/, then later when you register the resource bundle with the
map visualization component, the actual name of your resource bundle should be

i 18n. Stri ngResour ces.

Specify the name of the resource bundle in the theme definition by registering the
resource bundle with the map visualization component.

For the map visualization component to find your translated classes, you must
specify the complete name of your resource bundle in the theme definition. The
easiest way to do this is with the Map Builder utility, specifying the resource bundle
name as the Translation Class in the Advanced Parameters pane of the theme
editor. Figure 2-7 shows St ri ngResour ces being specified for the Translation
Class.

Figure 2-7 Specifying a Resource Bundle for a Theme

Hame THEWE _DEMO_STATES
Description
Theme Options

Advanced Parameters
Bazic Information

Ky Columnc FOWAD

sk Caching NORMAL -

Advanced Taile Alas

Custom Tags Highilight Styla: | | select
Felch Size: 100
Transhation Class: | StringResources +
info Colurmins: Column

As mentioned in the preceding step, if your resource bundle files are located in

a subfolder of , then the subfolder name must the base name of your resource
bundle, separated by a period, as if the resource bundle files were Java classes in
a package.

Specify a language parameter when requesting a map or theme.

Specify the preferred language for each map request the Oracle Maps JavaScript
API (described in Oracle Maps JavaScript API) or the XML map request API
(described in Map Visualization Servers).
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* In JavaScript code, specify the label language code in the call to the
MVThemeBasedFOl class. The following example causes the FOI theme to
display its labels in simplified Chinese:

t hemebasedf oi = new

WTheneBasedFQ ('t henebasedfoi 1', ' nvdeno. t heme_denp_states');
t hemebasedf oi . set Label LanguageCode("zh-cn");

t hemebasedf oi . enabl eLabel s(true);

With the set Label LanguageCode(| ang_code) method, you can specify a
language code so that the map visualization component labels the features
using the text strings for the specified language, which must be a 2 letter
language code (such as zh), followed optionally a hyphen (-) and a 2-letter
country code (such as zh- c¢n). The language codes are defined by the

ISO 639 standards and are listed at several websites, such as http://

www. | oc. gov/ st andar ds/ i s0639- 2/ php/ Engl i sh_li st. php. If no translated
text strings for the specified language code are found, the English text strings
(or whatever the default strings are for the theme) will be used for labeling.

* In an XML map request, specify the language in the | ang attribute. The
following example causes the labels to be displayed in simplified Chinese:

<map_request title="Oracle LBS MAP"
basemap="deno_map"

dat asource = "nvdeno"

wi dt h="640" hei ght =" 480"

| ang="zh- CN'

f or mat =" PNG_STREAM' >

<center size="5.15">

<geoFeat ure> <geonetricProperty typeName="center">
<Poi nt > <coordi nat es>-122. 2615, 37.5266</ coor di nat es>
</ Poi nt > </ geonetri cProperty>

</ geoFeat ur e>

</ center>

</ map_r equest >

Only language codes and country codes specified by the ISO 639 standards
can be used as possible | ang values. If an optional country code is used, it
must be connected to the language code by a hyphen (-). Country codes and
language codes are not case sensitive.

If the | ang attribute is specified as part of the XML map request, every theme
rendered to the result map it checked to see if it has an associated resource
bundle. If a theme does not have an associated resource bundle, or the
translated text strings for the specified language cannot be found, the default
values (those stored in the table column) are used.

If the | ang attribute is not specified as part of the XML map request, the
default text string values (those stored in the table column) are always used,
regardless of which locale in effect for the map visualization component itself
(or rather, its containing JVM).

2.3.1.8 Primary and Secondary Labels for Linear Features

The map visualization component includes support for labeling a linear feature with
a primary and a secondary label. For example, a street name can be labeled with
its English name as the primary label and with its local (native) language as the
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secondary label (or vice versa). When labeling a linear feature, the primary and
secondary labels are labeled alternately along the feature when applicable.

When you specify a label column for a map visualization component theme, that
column will provide both the primary and secondary text strings, delimited by "|||"
(three vertical lines). For example, a text string of "Garden St|||Rua Jardim" contains
the primary text string of "Garden St" (English) and secondary text string of "Rua
Jardim" (Portuguese). In practice, that label column may be a concatenation of two
existing columns, and database triggers can be employed to maintain its consistency
with its two base columns.

2.3.2 JDBC Themes

A JDBC theme is a theme that is dynamically defined with a map request. JDBC
themes are not stored permanently in the database, as is done with predefined
themes.

For a JDBC theme, you must specify a valid SQL query that retrieves all the necessary
spatial data (geometries or other types of data, such as image, GeoRaster, network,

or topology). If attribute data is needed, such as for thematic mapping or spatial data
analysis, the query must also select it. In other words, you must provide a correct and
complete query for a JDBC theme. In addition to the query, you can also specify the
rendering and labeling styles to be used for the theme.

For a JDBC theme based on spatial geometries, the map visualization component
processed the columns specified in the query according to the following rules:

e The column of type SDO_GEOMETRY is treated as the spatial data column.

*  Any column whose name or alias matches that specified in the JDBC theme's
| abel _col umm attribute is treated as the labeling column, whose values are used
as text for labels.

* Any other columns are treated as attribute data columns, which may or may not
be used by the map visualization component. For example, if the rendering style is
an advanced style, any attribute columns are processed by that style in the order
in which they appear in the SELECT list in the query. Thus, if you are performing
thematic mapping and using an advanced style, you must specify all attribute
columns that are needed for the thematic mapping, in addition to the geometry
column and optional labeling column. (A labeling column can also be an attribute
column, in which case you do not need to specify that column in the SELECT list.)

Example 2-9 is a map request that includes a JDBC theme.
Example 2-9 JDBC Theme in a Map Request

<?xm version="1.0" standal one="yes"?>
<map_request title="My MAP" datasource = "nvdem">

<t hemes>
<t hene name="j dbc_t heme_1">
<j dbc_query
dat asour ce="nmvdenp"
jdbc_srid="41052"
spatial _col um="geonet ry"
render_styl e="C. RED'>
SELECT geonetry from states where name=" M\
</jdbc_query>
</t heme>
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</t hemes>
</ map_r equest >

The full query that the map visualization component executes for the JDBC theme in
Example 2-9 is:

SELECT geonetry FROM states WHERE name=' MA';

For this request, the map visualization component generates a map that contains only
the selected geometry as a result of executing this JDBC theme's query. In a more
typical case, however, the map request will need to use several JDBC themes to plot
additional dynamic data on top of the base map. Furthermore, the map request may
have a query window associated with it; that is, the user may want to see only a
portion of the area included in the whole base map. In this case, the SQL queries

in the JDBC themes will be subjected to a spatial window query, to eliminate any
unwanted results.

e Defining a Point JDBC Theme Based on Two Columns

e Storing Complex JDBC Themes in the Database

2.3.2.1 Defining a Point JDBC Theme Based on Two Columns

If a database table uses two columns (such as longitude and latitude) to represent a
point coordinate, you can define a JDBC theme based on the two columns to render
points. The table does not need to have a spatial geometry column, but it can have
one; however, if the theme request defines the point columns and also the geometry
column, the map visualization component will try to render the points using the two
columns, not the geometry column.

Example 2-10 is a JDBC theme that renders points from two columns, nhamed
LONG_LOC and LAT_LOC, of a table named POI. The x_column and y_column
attributes specify the columns containing the point coordinate values. In this example,
the points are rendered using the C.RED style, and the table values from the NAME
column are rendered using the T.POI_NAME style.

Example 2-10 JDBC Theme Based on Columns

<map_r equest >
<center>
</center>
<t hermes>
<theme name="t henel" >
<j dbc_query
dat asour ce="nvdenp"
j dbc_srid="8265"
x_col um="1ong_| oc"
y_col um="1 at _| oc"
render _styl e="C. RED"
| abel _col um="nange"
| abel _styl e="T. PO _NAME"
>SELECT | ong_l oc, lat_I oc, name FROM poi
</jdbc_query>
</t henme>
</t henes>
</ map_r equest >
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If the request specifies a valid query window (that is, not the full extent), a WHERE
expression based on the size of the request window is automatically added to the

query.
Example 2-11 JDBC Theme Based on Columns, with Query Window

If the table has a geometry column, you can specify SQL code to use the geometry
column as a filter. Example 2-11 is similar to Example 2-10, but it adds the use

of the SDO_FILTER operator to specify a query window based on the geometry in
the column named GEOMETRY. In Example 2-11, the question mark (?) characters
indicate that the lower-left and upper-right coordinates of the query window rectangle
are taken from values supplied at runtime (not shown in this example).

<map_r equest >
<center>
</center>
<t hemes>
<t hene name="t henel" >
<j dbc_query
dat asour ce="nmvdeno"
jdbc_srid="8265"
x_col um="1 ong_| oc"
y_colum="lat_| oc"
render_styl e="C. RED"
| abel _col um="nane"
| abel _style="T. PO _NAME"
>SELECT | ong_l oc, |at_|oc FROM poi WHERE
SDO _FI LTER( geonet ry, MDSYS. SDO_GEOMETRY(2003, 8265, NULL,
MDSYS. SDO_ELEM | NFO_ARRAY(1, 1003, 3)
MDSYS. SDO_ORDI NATE_ARRAY(?, 2,2, 7)),
"querytype=WNDOW) = "'TRUE
</j dbc_query>
</t heme>
</t hemes>
</ map_r equest >

2.3.2.2 Storing Complex JDBC Themes in the Database

ORACLE

Sometimes the SQL query for a JDBC theme is so complex that you may want to
save the query. In such cases, you can define a predefined theme (whose definition

is stored in the database's USER_SDO_THEMES view), and then include the full SQL
guery as the content of the <f eat ur es> element in the styling rules for that theme.

The feature style specified in the <f eat ur es> element is then used to render the
geometries retrieved using the full query. The base table as defined for such a theme
is ignored because the full SQL query already includes a FROM clause. The geometry
column defined in the USER_SDO_THEMES view is still needed, and it must be the
same as the geometry column selected in the user-supplied SQL query. If you have

a <| abel > element for a styling rule, the label style specified is used to label the
geometries, as long as the query selects a column that contains label text.

Example 2-12 is a sample <styl i ng_r ul es> element of a predefined theme with a
complex SQL query.

Example 2-12 Complex Query in a Predefined Theme

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
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<rul e>
<features style="L. POOR_ROADS" asis="true">
sel ect sdo_|rs.clip_geom segnent (geonetry, start_measure, end_measur e)
geometry
from (select /*+ no_nerge use_hash(a b) */
a.street_id, name, start_neasure, end_neasure, geonmetry
from (select /*+ no_nmerge */ a.street_id, nane, geometry
fromphilly_roads a
where sdo_filter(geonetry, sdo_geometry(2002, 41124, nul |,
sdo_eleminfo_array(1,2,1),
sdo_ordinate_array(?,?,?,?)),
" querytype=wi ndow )=' TRUE') a,
philly_road_conditions b
where condition="POOR and a.street_id = b.street _id)
</features>
</rul e>
</styling_rul es>

Even though Example 2-12 is defined as a predefined theme, the map visualization
component still treats it as a JDBC theme at runtime when a user requests a map that
includes this theme. As with a normal JDBC theme, the map visualization component
by default imposes a window filtering process (if a query window was included in the
map request) on top of the SQL query. To override this default behavior and have the
supplied query string executed without any modification, specify asi s="true" in the

<f eat ur es> element, as shown in Example 2-12.

2.3.3 Image Themes

ORACLE

An image theme is a special kind of map visualization component theme useful
for visualizing geographically referenced imagery (raster) data, such as from remote
sensing and aerial photography.

You can define an image theme dynamically or permanently (as a predefined theme)
in the database. You can use image themes with vector (honimage) themes in a map.
Figure 2-8 shows a map in which an image theme (showing an aerial photograph of
part of the city of Boston) is overlaid with themes showing several kinds of roadways in
the city.
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Figure 2-8 Image Theme and Other Themes Showing Boston Roadways

g

Before you can define an image theme, you must follow these rules in organizing your
image data:

Store image data in its original format (such as JPEG) in a BLOB column in a
database table, or as an Oracle Multimedia object (ORDSYS.ORDImage) that
points to the original image file.

Add a geometry (SDO_GEOMETRY) column to the same table, and store the
minimum bounding rectangle (MBR) for each image in that column.

Each geometry in the MBR column contains the geographic bounds for an image,
not its size in the pixel space. For example, if an orthophoto image is 2000

by 2000 pixels in size, but covers a ground rectangle starting at the corner of
(936000, 248000) and having a width and height of 8000 meters, the MBR for the
geometry column should be populated with (936000, 248000, 944000, 256000).

Insert an entry for the geometry column in the USER_SDO_GEOM_METADATA
view.

Create a spatial index on the geometry column.

To predefine an image theme, follow the guidelines in Creating Predefined Image
Themes. To define a dynamic image theme in a map request, follow the guidelines
for defining a JDBC theme, as explained in JDBC Themes, but note the following
additional considerations with dynamic image themes:

You must provide the original image resolution information when defining an image
theme.

The map visualization component by default automatically scales the image data
when generating a map with an image theme, so that it fits the current query

ORACLE"
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window. To disable this automatic scaling, specify i magescal i ng="f al se" in the
map request.

For any image theme definition, the map visualization component supports only GIF,
JPEG, PNG, and TIFF image formats.

» Creating Predefined Image Themes

2.3.3.1 Creating Predefined Image Themes

ORACLE

To create a predefined image theme, you must store the definition of the image theme
in the database by inserting a row into the USER_SDO_THEMES view (described in
xxx_SDO_THEMES Views). Example 2-13 stores the definition of an image theme.

* theme_type must be i mage in order for this theme to be recognized as an image
theme.

* i mge_col um specifies the column in the base table or view that stores the actual
image data.

 imge_format is a string identifying the format of the image data. If you specify G F
or JPEG, the map visualization component can always render the image data.

e image_resol utionis an optional attribute that identifies the original image
resolution (number of i mage_uni t units for each pixel).

* image_unit is an optional attribute, except it is required if you specify the
i mage_resol ution attribute. The i mage_uni t attribute specifies the unit of the
resolution, such as Mfor meter. The value for this attribute must be one of
the values in the SDO_UNIT column of the MDSYS.SDO_DIST_UNITS table. In
Example 2-13, the image resolution is 2 meters per pixel.

The DTD for the <styl i ng_rul es> element is presented in Themes: Styling Rules.

Example 2-13 Creating a Predefined Image Theme

I NSERT | NTO user _sdo_t hemes VALUES (
' | MAGE_LEVEL_2',
"Orthophotos at pyranid level 2',
"1 MAGES',
' | MAGE_MBR ,
'<?xm version="1.0" standal one="yes" ?>
<styling_rul es theme_type="i mge" image_col um="i mage"
i mage_f ormat =" JPEG' i mage_resol ution="2"
i mage_uni t="M >
<rule >
<features style="C RED'> plevel =2 </features>
</rule>
</styling_rules> );

Example 2-13 creates an image theme named | MAGE_LEVEL 2. The base table

(where all image data and associated MBRs are stored) is named IMAGES, and the
minimum bounding rectangles (MBRs) for the images are stored in the column named
IMAGE_MBR. In the STYLING_RULES column of the USER_SDO_THEMES view, an
XML document with one <styl i ng_r ul es> element is inserted.

The <styling_rul es> element for an image theme has the following attributes:
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2.3.4 GeoRaster Themes

ORACLE

A GeoRaster theme is a special kind of map visualization component theme useful
for visualizing GeoRaster objects. GeoRaster is a feature of Oracle Spatial and
Graph that lets you store, index, query, analyze, and deliver raster image and
gridded data and its associated metadata. GeoRaster objects are defined using the
SDO_GEORASTER data type. For detailed information about GeoRaster, see Oracle
Spatial and Graph GeoRaster Developer's Guide.

Before you can use the map visualization component with GeoRaster themes, you

must ensure that the Java Advanced Imaging (JAI) library files (j ai _core.jar and

j ai _codec. j ar) are in the map visualization component library path. You must also
perform the following actions with the GeoRaster data:

1. Georeference the GeoRaster data to establish the relationship between cell
coordinates of the GeoRaster data and real-world ground coordinates (or some
other local coordinates).

If you are using Oracle Database Release 10.1, you must also set the spatial
resolution values.

2. Generate or define the spatial extent (footprint) associated with the raster data.

3. Optionally, generate pyramid levels that represent the raster image or data at
different sizes and degrees of resolution.

4. Insert a row into the USER_SDO_GEOM_METADATA view that specifies the
name of the GeoRaster table and the SPATIALEXTENT attribute of the GeoRaster
column (that is, the column of type SDO_GEORASTER). The following example
inserts a row for a table named GEOR_TABLE with a GeoRaster column named
GEOR_COLUMN:

| NSERT | NTO USER_SDO GEOM METADATA VALUES
( "geor_table',
' geor _col um. spati al extent',
SDO DI M_ARRAY(
SDO DI M ELEMENT(' X', 496602. 844, 695562. 844, 0.000005),
SDO DI M ELEMENT(' Y', 8788409. 499, 8973749. 499, 0. 000005)

),
82279 -- SRID

)

5. Create a spatial index on the spatial extent of the GeoRaster table. The following
example creates a spatial index named GEOR_IDX on the spatial extent of the
table named GEOR_TABLE:

CREATE | NDEX geor _i dx ON geor _t abl e(geor _col um. spati al extent)
| NDEXTYPE | S MDSYS. SPATI AL_I NDEX;

Example 2-17 in Creating Predefined GeoRaster Themes prepares GeoRaster data
for use and stores a GeoRaster theme in the database.

The map visualization component supports two types of map requests with objects
from a GeoRaster table:

* Arequest containing a SQL statement to select one or more GeoRaster objects

* Arequest specifying a single GeoRaster object by the combination of its raster
data table name and its r ast er | D attribute value in the SDO_GEORASTER object.
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(The rast er | D attribute value in the SDO_GEORASTER object is distinct from and
unrelated to any primary key or ID column in the GeoRaster table.)

The following elements and attributes apply to the definition of a GeoRaster theme:

e <jdbc_georaster_query> element: Specifies that this is a dynamically defined
GeoRaster theme. For a theme that uses a SQL statement to select one or more
GeoRaster objects, this element contains the SQL query statement (without a
terminating semicolon).

e georaster_tabl e attribute: Specifies the name of the GeoRaster table.

e georaster_col um attribute: Specifies the name of the column of type
SDO_GEORASTER in the GeoRaster table.

e pol ygon_nask attribute (optional): Specifies a set of two-dimensional coordinates
representing a polygon, to be used as a mask to make transparent the part of the
GeoRaster image that is outside the polygon mask. The coordinates are defined
as x1,y1,x2,y2, . ... The mask coordinates must be in the data coordinate space.

* raster_bands attribute (optional): Specifies the band composition to be assigned
to the red, green, and blue channels. If you specify only one value, the resulting
image uses one band (gray levels for monochromatic images). If you specify two
values, they are used for the red and green channels, and the default blue band
stored in the GeoRaster metadata is used for the blue channel. If you do not
specify this attribute, the map visualization component uses the default values
stored in the GeoRaster metadata.

e raster_pyram d attribute (optional): Specifies the pyramid level (level of
resolution). If you do not specify this attribute, the map visualization component
calculates the best pyramid level for the current window query and device area.

e raster_id attribute (only if the definition does not include a SQL statement):
Specifies the r ast er | D attribute value in the SDO_GEORASTER object definition
of the single GeoRaster object for the map request.

e raster_tabl e attribute (optional, and only if the definition does not include a SQL
statement): Specifies the raster data table associated with the single GeoRaster
object for the map request.

e transparent _nodat a attribute (optional): Specifies if any GeoRaster NODATA
value is to be rendered as transparent. The default value is "f al se".

Example 2-14 defines a GeoRaster theme that contains a SQL statement that selects
a single GeoRaster object. The theme assigns band 1 to the red channel, band 2

to the green channel, and band 3 to the blue channel. Because the raster _pyram d
attribute is not specified, the map visualization component calculates the best pyramid
level by using the spatial resolution values set during or after the georeferencing
process. (In Example 2-14, geor i d=1 in the WHERE clause refers to a column named
GEORID in the GeoRaster table named PCI_IMAGE.)

Example 2-15 defines a GeoRaster theme that specifies the single GeoRaster object
whose rast er | D attribute value in the SDO_GEORASTER objectis 1 (raster _id="1")
and associated with the raster data table named RDT_PCI. The theme specifies 2 as
the pyramid level.

Subtopics:

*  Creating Predefined GeoRaster Themes

* Using Bitmap Masks with GeoRaster Themes
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* Reprojection of GeoRaster Themes
e Virtual Mosaic Themes
Example 2-14 GeoRaster Theme Containing a SQL Statement

<t heme nane="geor ast er _t heme">
<j dbc_georaster_query
georaster _tabl e="pci _i rage"
geor ast er _col utm="geor ast er"
raster_bands="1, 2, 3"
jdbc_srid="82301"
dat asour ce="nmvdenp"
asi s="fal se"> SELECT georaster FROM pci _i nage WHERE georid =1
</jdbc_geor ast er _query>
</t heme>

Example 2-15 GeoRaster Theme Specifying a Raster ID and Raster Data Table

<t heme nane="georaster _t heme">
<j dbc_geor ast er _query
geor aster _tabl e="pci _i mage"
geor ast er _col um="georaster"
raster_id="1"
raster_tabl e="rdt_pci"
raster_pyram d="2"
raster_bands="1, 2, 3"
jdbc_srid="82301"
dat asour ce="mvdeno"
asi s="fal se">
</j dbc_georaster_query>
</t heme>

e Creating Predefined GeoRaster Themes
e Using Bitmap Masks with GeoRaster Themes
e Reprojection of GeoRaster Themes

e Virtual Mosaic Themes

2.3.4.1 Creating Predefined GeoRaster Themes

ORACLE

To create a predefined GeoRaster theme, you must store the definition of the
GeoRaster theme in the database by inserting a row into the USER_SDO_THEMES
view (described in xxx_SDO_THEMES Views). Example 2-16 stores the definition of a
GeoRaster theme.

Example 2-16 creates a GeoRaster theme named GEOR_BANDS 012, in which band 0
is assigned to the red channel, band 1 to the green channel, and band 2 to the blue
channel. The GeoRaster table name (GEOR_TABLE in this example) is inserted in
the BASE_TABLE column of the USER_SDO_THEMES view, the GeoRaster column
name (GEOR_COLUMN in this example) is inserted in the GEOMETRY_COLUMN
column, and an XML document with one <styl i ng_rul es> element is inserted in the
STYLING_RULES column.

In the <styl i ng_rul es> element for a GeoRaster theme, t heme_t ype must be
geor ast er in order for this theme to be recognized as a GeoRaster theme.

The <styl i ng_rul es> element for a GeoRaster theme can contain the attributes
described in GeoRaster Themes, including r ast er _bands, rast er _pyrani d,
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raster_id, andraster_tabl e, as shown in Example 2-16. Alternatively, the
<styling_rul es>element for a GeoRaster theme can be a rule definition. For
example, to create a GeoRaster theme that selects a GeoRaster object from the
GeoRaster table satisfying the WHERE clause condition geor i d=1, replace the
<styling_rul es>element in Example 2-16 with the following:

<styling_rul es theme_type="georaster">
<rul e>
<f eatures> georid=1
</features>
</rul e>
</styling_rul es>

The <styling_rul es>element for a GeoRaster theme can also specify one or more
bitmap masks, as explained in Using Bitmap Masks with GeoRaster Themes.

The DTD for the <styl i ng_rul es> element is presented in Themes: Styling Rules.

Example 2-17 prepares GeoRaster data for use with a GeoRaster theme that is stored
in the database. Comments in the code example briefly describe the main steps.

For detailed information about requirements and steps for using GeoRaster data, see
Oracle Spatial and Graph GeoRaster Developer's Guide.

Example 2-16 Creating a Predefined GeoRaster Theme

I NSERT | NTO user _sdo_themes VALUES (

' GEOR_BANDS 012',

"Band O for red, 1 for green, 2 for blue',

' GEOR_TABLE',

" GEOR_COLUWN

"<?xm version="1.0" standal one="yes" ?>
<styling_rules thene_type="georaster" raster_tabl e="RDT_PCl"

raster_id="1" raster_bands="0, 1, 2">

</styling_rules> );

Example 2-17 Preparing GeoRaster Data for Use with a GeoRaster Theme

connect scott
Enter password: password

SET ECHO ON

SET FEEDBACK 1

SET NUMA DTH 10

SET LI NESI ZE 100

SET PAGESI ZE 10000

SET SERVERQUTPUT ON SI ZE 5000
SET LONG 20000

SET TIM NG ON

call dbms_j ava. set _out put (5000);

-- Create a GeoRaster table (a table that has a
-- colum of SDO GECRASTER obj ect type).

create table georaster_table
(georid nunber primary key,
type var char 2(32),
georaster sdo_georaster);
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-- Create the GeoRaster DM trigger on the GeoRaster table, if

-- the Oracl e Database release is before 11.1. (In Release 11.1 and |l ater
-- this trigger is created automatically, so you do not need to create
-- it manually.)

call sdo_geor _utl.createDM.Trigger (' georaster_table', 'georaster');

-- Create a raster data table (RDT).

-- It is used to store cell data of CGeoRaster objects.

-- This step is not a requirement. |f the RDT table does not

-- exist, the GeoRaster procedures or functions will generate it

-- automatical ly whenever needed.

-- However, for huge GeoRaster objects, sone tuning and setup on those
-- tables can inprove the scalability and performance significantly.
-- In those cases, it is better for users to create the RDTs.

-- The primary key nust be added to the RDT if you create it.

create table rdt_geor of sdo_raster
(primary key (rasterld, pyramidLevel, bandBI ockNunber,
r owBl ockNunber, col umBl ockNunber))
| ob(rasterbl ock) store as (nocache nol oggi ng);

comit;

connect system
Enter password: password

cal |l dbns_j ava. grant _pernission(' MDSYS',' SYS:java.io. Fil ePernmi ssion',
"l bs/ demo/i mages/1 7_ms.tif', 'read );

cal | dbns_j ava. grant _pernission(' SCOTT',"' SYS:java.io. Fil ePerm ssion',
"I bs/ demo/i mages/1 7_ms.tif', 'read );

connect scott;
Enter password: password

declare
geor SDO GEORASTER;
begin
del ete from georaster_table where georid = 1;
insert into georaster_table
values( 1, 'TIFF, sdo_geor.init('rdt_geor', 1) );
sel ect georaster into geor
from georaster_table where georid = 1 for update;
sdo_geor.inportFron{geor, '', 'TIFF, 'file",
"I bs/deno/i mages/1 7_ns. tif');
update georaster_table set georaster = geor where georid = 1;
commi t;
end; /

connect system
Enter password: password
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cal | dbns_j ava. revoke_permi ssion(' MDSYS' ,' SYS:java.io. FilePerm ssion',
"I'bs/ denmo/images/| 7_ns.tif', 'read );

call dbns_j ava. revoke_permi ssion(' SCOTT' ,' SYS:java.io. FilePerm ssion',
"I bs/ denmo/images/| 7_ns.tif', 'read );

connect scott;
Enter password: password

-- Change the GeoRaster format, if needed.

-- To do this, you can call SDO _CGECR changeFor mat Copy.

-- The foll owi ng operations for pyramding, spatial resolution setup, and
-- spatial extent generation can also be conmbined into one PLSQL bl ock.

decl are
grl sdo_georaster;
begin

-- Using changeFormat with a GeoRaster object:

-- 1. Select the source CeoRaster object.
sel ect georaster into grl
from georaster_table where georid = 1;

-- 2. Make changes. (Interleaving is application-dependent. For TIFF images,
-- the default interleaving is BSQ)
sdo_geor. changeFornmat (gr1, 'blocksize=(512,512,3) interleaving=BIP);

-- 3. Update the GeoRaster object in the GeoRaster table.
update georaster_table set georaster = grl where georid = 1;

commt;
end; /

decl are
gr sdo_georaster;
begin

-- 1. Select the source CeoRaster object.
sel ect georaster into gr
fromgeoraster_table where georid = 1 for update;

-- 2. Cenerate pyram ds.
sdo_geor. generat ePyram d(gr, 'resanpling=NN);

-- 3. Update the original GeoRaster object.
updat e georaster_table set georaster = gr where georid = 1;

commt;
end; /
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DECLARE
gr sdo_georaster;
BEG N
SELECT georaster |NTO gr FROM georaster_table WHERE georid = 1 FOR UPDATE;
sdo_geor. georef erence(gr, 82216, 1,
sdo_nunber _array(30, 0, 410000.000000),
sdo_nunber _array(0, -30,3759000.000000));
UPDATE georaster _table SET georaster = gr WHERE georid = 1;
COWM T;
END; /

-- Set the spatial resolutions (required for 10gRl only)
-- If you are using Oracle Database Rel ease 10.1, set spatial resolutions. (Not
-- required if you are using Release 10.2.) The spatial resolution values of
-- (30, 30) are fromthe ESRI world file or fromthe georeferencing information;
-- however, you nmay have to conpute these values if they are not part of
-- the original georeferencing netadata.
DECLARE
gr sdo_georaster;
BEG N
SELECT georaster |NTO gr FROM georaster_table WHERE georid = 1 FOR UPDATE;
sdo_geor. set Spati al Resol utions(gr, sdo_number_array(30, 30));
UPDATE georaster _table SET georaster = gr WHERE georid = 1;
COWMT;
END;

DECLARE

sptext sdo_geonetry;
BEG N

SELECT sdo_geor. gener at eSpati al Ext ent (a. georaster) | NTO spt ext

FROM georaster_table a WHERE a. geori d=1 FOR UPDATE;

UPDATE georaster_table a SET a.georaster.spatial extent = sptext WHERE
a. geori d=1;

COWM T;
END; /

commit;

-- Create netadata information for the GeoRaster spatial extent colum.

I NSERT | NTO USER_SDO GEOM NMETADATA

VALUES (

' GEORASTER_TABLE' ,

'georaster.spatial extent',

SDO DI M ARRAY(
SDO DI M ELEMENT(' X', 410000.0, 470000.0, 0.000005),
SDO DI M ELEMENT(' Y, 3699000. 0, 3759000., 0.000005)

),
82216 -- SRID
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-- Create a spatial index on the spatial extent.

CREATE | NDEX georaster_i dx ON georaster_tabl e(georaster.spatial extent)
| NDEXTYPE | S MDSYS. SPATI AL_I| NDEX;

I NSERT | NTO user _sdo_themes VALUES (

' GEORASTER _TABLE' ,

" GeoTiff inmage',

' GEORASTER _TABLE' ,

' GEORASTER

"<?xm version="1.0" standal one="yes" ?>
<styling_rules thene_type="georaster" raster_tabl e="RDT_GECR'

raster_id="1" raster_bands="0, 1, 2">

</styling_rules> );

comit;

2.3.4.2 Using Bitmap Masks with GeoRaster Themes

ORACLE

In Oracle Spatial and Graph GeoRaster, bitmap masks can be assigned to GeoRaster
layers stored in the database. A bitmap mask is a special one-bit deep rectangular
raster grid with each pixel having either the value of 0 or 1. It is used to define an
irregularly shaped region inside another image. The 1-bits define the interior of the
region, and the 0-bits define the exterior of the region. For more information about
bitmap masks, see Oracle Spatial and Graph GeoRaster Developer's Guide.

To specify a bitmap mask with a GeoRaster theme, use the <bi t map_nmasks> element
in the <styl i ng_rul es> element for the predefined theme, as shown in Example 2-18.

The <bi t map_masks> element contains one or more <mask> elements, each with

a mask definition for a specific GeoRaster object. In Example 2-18, a mask is

defined for layers 1 and 2 of the GeoRaster object with the raster ID of 1 in the
RDT_MASS_COLOR_MOSAIC table. The <mask> element has the following attributes:

* raster_id specifies the raster ID value of the GeoRaster object.
* raster_tabl e specifies the raster data table (RDT).

e layers specifies the layer numbers in the GeoRaster object to be used for the
mask.

* zeromappi ng specifies the transparency value to be applied during rendering
on bitmap pixels with a value of 0 (zero). The attribute value can be from 0
(completely transparent) to 255 (completely opaque).

e onenmappi ng specifies the transparency value to be applied during rendering on
bitmap pixels with a value of 1. The attribute value can be from 0 (completely
transparent) to 255 (completely opaque).

Example 2-18 Bitmap Mask in Predefined GeoRaster Theme

raster _tabl e="RDT_MASS COLOR MOSAIC'>
<bi t map_masks>
<mask |ayers="1,2" zeromappi ng="0" onemappi ng="255"/>
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</ bi t map_masks>
</styling_rul es>

2.3.4.3 Reprojection of GeoRaster Themes

Effective with Oracle Spatial and Graph GeoRaster for Release 11.2.0.1, GeoRaster
objects can be reprojected into a different SRID. It is recommended that you apply
Oracle Database patch 10259201, to avoid black boundaries for adjacent reprojected
GeoRaster objects when the objects are rendered in the map visualization component.
For more information, see My Oracle Support document ID 1272931.1, Black Lines
After Reprojection Of Georaster Data Via Wms In Oracle Mapviewer.

In the map visualization component, a GeoRaster theme will be reprojected if its
SRID is different from the map request SRID. The reprojection is just for rendering,
with no changes made to the original GeoRaster object. For older databases without
reprojection support, the GeoRaster object will not be reprojected.

The reprojection modes available are BILINEAR (used as default), NN, CUBIC,
AVERAGE4, AVERAGEL16. For more information about reprojection, see Oracle
Spatial and Graph GeoRaster Developer's Guide.

To specify a reprojection mode with a GeoRaster theme, use the r eproj _node
keyword in the <styl i ng_r ul es> element for the predefined theme, as shown in
Example 2-19.

Example 2-19 Reprojection Mode in Predefined GeoRaster Theme

<styling_rules theme_type="georaster" reproj_node="CUBI C'>
</styling_rul es>

2.3.4.4 Virtual Mosaic Themes

ORACLE

In Oracle Spatial and Graph GeoRaster, a virtual mosaic is defined as any large
collection of georeferenced GeoRaster objects, rectified or unrectified, from one or
more GeoRaster tables or views that is treated as if it is a single GeoRaster object.

The virtual mosaic can be defined in different ways, like using a single or multiple
GeoRaster tables (or views with a GeoRaster column), and using a full SQL query
statement that results in a collection of GeoRaster objects.

The map visualization component supports the creation of the following types of
predefined GeoRaster virtual mosaic themes:

e Atheme based on table with a GeoRaster column and possibly containing a
guery condition. A list of tables with GeoRaster column can also be defined.
The following XML definition defines a virtual mosaic theme based table
LANDSAT5 IMAGES and GeoRaster column IMAGE:

<?xm version="1.0" standal one="yes"?>

<styling_rules theme_type="georaster" virtual _nosaic="true">
<virtual _mosaic srid="32617" nodata_cell="true">

<t abl es>
<t abl e name="LANDSAT5_| MAGES" geor ast er _col um="1 MAGE"/ >
</tabl es>
</virtual _nosai c>
</styling_rul es>

e Atheme based on a full SQL query. The following XML definition specifies a virtual
mosaic theme based on a SQL query:
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<?xm version="1.0" standal one="yes"?>
<styling_rul es theme_type="georaster" virtual _nosaic="true">
<virtual _npsai ¢ srid="32617" nodata_cell="true">
<sql >sel ect image from | andsat5_i mages</sql >
</virtual _nosai c>
</styling_rul es>

The following parameters can be defined for a virtual mosaic theme.
sri d: The spatial reference system (coordinate system) value.

nodat a_cel | : Specifies whether or not to consider NODATA (NODATA value or
NODATA bitmap mask) when handling the overlap area. TRUE causes any cell with
NODATA values to be considered as a NODATA cell, and the cell value is not
involved in the overlap area calculation; FALSE causes any cell with NODATA values
to be considered as normal cell, and the cell value is involved in the overlap area
calculation.The default value is FALSE. If the value is TRUE and the resampling method
is Bl LI NEAR, Bl QUADRATI C, CUBI C, AVERAGE4, or AVERACEL6, whenever a cell value
involved in the resampling calculation is a NODATA value, the result of the resampling
is also a NODATA value. The resulting NODATA value is the minimum NODATA value
associated with the current raster layer, if multiple NODATA values or value ranges
exist.

common_poi nt _rul e: The method for getting the cell value at the overlapping area. Can
have one of the following values:

e COLDEST: The value from the GeoRaster object that has the oldest EndDat aTi ne in
the metadata is used.

* END: The value from the last encountered GeoRaster object is used.

e LATEST: The value from the GeoRaster object that has the most recent
EndDat aTi ne in the metadata is used.

e COLDEST: The value from the GeoRaster object that has the oldest EndDat aTi ne in
the metadata is used.

e CTC: The value from the GeoRaster object that is closest to the center of the output
window is used.

e H GH The maximum cell value of all the overlapping GeoRaster objects is used.
e LOW The minimum cell value of all the overlapping GeoRaster objects is used

e AVERAGE: The average of all cell values from the overlapping GeoRaster objects is
used.

e HI SHRES: The value from the GeoRaster object that has the highest spatial
resolution is used.

resanmpl i ng_node: Specifies the resampling method (if resampling is involved or
rectification is needed) to be used during the mosaic operation. Can have one of the
following values: NN, Bl LI NEAR, Bl QUADRATI C, CUBI C, AVERAGE4, or AVERAGELS.

resanpl i ng_t ol erance: Specifies the tolerance for not doing resampling when the
source GeoRaster objects are not perfectly aligned. The value should be between 0
and 0.5, where the unit is pixel or cell (for example, 0.5 meaning one-half pixel or cell).
If not specified, 0.5 is used, which means no resampling will occur.

col or _bal ance: Specifies the method for color balancing. Can have one of the
following values: NONE, LI NEARSTRETCHI NG, NORVAL| ZATI ON.
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m n_stretch_val ue: Ignored if col or _bal ance is not LI NEARSTRETCHI NG; otherwise,
specifies the lowest value in the range of the linear stretching method. Defaults to 0.

max_stret ch_val ue: Ignored if col or _bal ance is not LI NEARSTRETCHI NG; otherwise,
specifies the highest value in the range of the linear stretching method. Defaults to
255.

mean: Ignored if col or _bal ance is not NORMALI ZATI ON; otherwise, specifies the
reference mean for the normalization method.

st andar d_devi ati on: Ignored if col or _bal ance is not NORVALI ZATI ON; otherwise,
specifies the reference standard deviation for the normalization method.

2.3.5 Network Themes

ORACLE

A network theme is a special kind of map visualization component theme useful

for visualizing networks defined using the Oracle Spatial and Graph network data
model. A network consists of a set of nodes and links. A network can be directed

or undirected, although links and paths typically have direction. A network can

be organized into different levels of abstraction, called a network hierarchy. The

map visualization component assumes that network spatial tables in a network use
the same coordinate system, and that these tables are indexed and registered as
described in Oracle Spatial and Graph Topology Data Model and Network Data Model
Graph Developer's Guide.

Network node, link, and path tables store geometries of type SDO_GEOMETRY. You
can create JDBC themes that use these geometries. In addition, you can define
dynamic themes that consider aspects of the network, such as the direction of links for
a directed network.

The following elements and attributes apply to the definition of a network theme:

* <jdbc_network_query> element: Specifies that this is a dynamically defined
network theme.

* network_name attribute: Specifies the name of the network.

 network_|evel attribute (optional): Specifies the network hierarchy level to which
this theme applies. (For a nonhierarchical network, specify 1, which is the default
value.)

* link_styl e attribute (optional): Specifies the style name to be used for links.

e direction_styl e attribute (optional): Specifies the style name to be used for a link
direction marker (for example, a directional arrow image).

e Dbidirection_styl e attribute (optional): Specifies the style name to be used for a
bidirected link.

e direction_position attribute (optional): Specifies the position of the direction
marker relative to the link start, as a number between 0 and 1. For example, 0.85
indicates 85 percent of the way between the link start and end points.

« direction_markersize attribute (optional): Specifies the size (humber of pixels) of
the direction marker.

e direction_nul timarker attribute (optional): Specifies if the direction marker
should be repeated over the link: t r ue repeats the marker at a specified start
position and each subsequent interval of that distance; f al se (the default) does
not repeat the marker.
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I'i nk_| abel styl e attribute (optional): Specifies the style name to be used for link
labels in the column specified in the | i nk_| abel col um attribute.

I'i nk_I abel col um attribute (optional): Specifies the name of the column
containing link labels to be rendered using the style specified in the
|'i nk_| abel styl e attribute.

node_styl e attribute (optional): Specifies the style name to be used for nodes.

node_mar ker si ze attribute (optional): Specifies the size (number of pixels) of the
node marker.

node_| abel styl e attribute (optional): Specifies the style name to be used for node
labels in the column specified in the node_| abel col um attribute.

node_| abel col um attribute (optional): Specifies the name of the column
containing node labels to be rendered using the style specified in the
node_| abel styl e attribute.

pat h_i ds attribute (optional): Specifies one or more path ID values of stored
paths to be rendered. For more than one path, use commas to delimit the path
ID values. For example, pat h_i ds="1, 3, 4" specifies that the paths with path ID
values 1, 3, and 4 are to be rendered.

pat h_styl es attribute (optional): Specifies one or more style names

associated with the paths specified in the pat h_i ds attribute. For example,

pat h_styl es="C. RED, C. GREEN, C. BLUE" specifies styles to be used to render the
first, second, and third paths (respectively) specified in the pat h_i ds attribute.

pat h_| abel styl e attribute (optional): Specifies the style name to be used for path
labels in the column specified in the pat h_| abel col um attribute.

pat h_| abel col um attribute (optional): Specifies the name of the column
containing path labels to be rendered using the style specified in the
pat h_| abel styl e attribute.

Additional network theme attributes related to network analysis are described in Using
the Map Visualization Component for Network Analysis.

A network theme can combine attributes for links, nodes, and paths, or any
combination. In such cases, the map visualization component first renders the links,
then the paths, and then the nodes.

Example 2-20 defines a network theme that specifies attributes for the display of links
and nodes in the network named NYC_NET.

Example 2-20 Network Theme

<theme name="net theme" user _clickabl e="fal se">

<j dbc_net wor k_query
net wor k_nane="NYC_NET"
network_| evel =" 1"
jdbc_srid="8307"
dat asour ce="nvdeno"
l'ink_style="C RED'
direction_style="M I MAGEL05_BW
direction_position="0.85"
direction_markersize="8"
node_styl e="M STAR'
node_narker si ze="5"
asis="fal se">
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</ j dbc_net wor k_query>
</t heme>

»  Creating Predefined Network Themes

» Using the Map Visualization Component for Network Analysis

2.3.5.1 Creating Predefined Network Themes

ORACLE

To create a predefined network theme, you must store the definition of the network
theme in the database by inserting a row into the USER_SDO_THEMES view
(described in xxx_SDO_THEMES Views). Example 2-21 stores the definition of a
network theme.

Example 2-21 Creating a Predefined Network Theme

I NSERT | NTO user _sdo_t hemes VALUES (
"NYC_NET_1',
"New York City network',
" NYC_NET_LI NK_TABLE',
' GEOVETRY" ,
'<?xm version="1.0" standal one="yes"?>
<styling_rules
t heme_t ype="net wor k"
net wor k_name="NYC_NET"
network_|l evel ="1">
<rul e>
<f eat ures>
<l'ink
styl e="C. RED"
direction_style="M I MAGEL05_BW
direction_position="0.85"
direction_markersize="8">
</link>
<path
ids="1, 3"
styl es="C. BLUE, C. GREEN' >
</ pat h>
<node
styl e="M Cl RCLE"
mar ker si ze="5">
</ node>
</features>
<| abel >
<link colum="LINK ID" style="T.STREET NAME'> 1 </Iink>
</ | abel >
</rul e>
</styling_rules> );

Example 2-21 creates a network theme named NYC NET 1 for level 1 of the

network named NYC_NET. The network table name (NYC_NET_LINK_TABLE in this
example) is inserted in the BASE_TABLE column of the USER_SDO_THEMES view,
the link geometry column name (GEOMETRY in this example) is inserted in the
GEOMETRY_COLUMN column, and an XML document with one <styl i ng_rul es>
element is inserted in the STYLING_RULES column.

In the <styling_rul es> element for a network theme, t heme_t ype must be net wor k
in order for this theme to be recognized as a network theme. Elements for links,
paths, and nodes can be specified in the same <f eat ur es> element, as is done in
Example 2-21:
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* The link feature rule specifies the style C. RED and direction marker attributes for all
links.

e The path feature rule specifies the style C. BLUE for paths with the path ID value 1,
and the style C. GREEN for paths with the path ID value 3.

*  The node feature rule specifies the style M Cl RCLE and a marker size of 5.

Example 2-21 also contains a <l abel > element for links, specifying the link column
LI NK_I Dand the label style T. STREET NAME.

The DTD for the <styl i ng_r ul es> element is presented in Themes: Styling Rules.

2.3.5.2 Using the Map Visualization Component for Network Analysis

ORACLE

The network model Java API provides several network analysis capabilities. You can
define map visualization component network themes that support the shortest-path
and within-cost analysis capabilities. Some attributes apply to both capabilities, and
some attributes apply only to the relevant associated capability.

For all network analysis capabilities, the <j dbc_net wor k_quer y> element and the
network-related attributes described in Network Themes apply to the definition of the
network theme.

For shortest-path analysis, the following attributes apply to the definition of the network
theme:

« anal ysi s_al gorithmattribute: Specifies the shortest-path analysis algorithm to
use. Must be either DI JKSTRA or ASEARCH.

e shortestpath_styl e attribute: Specifies the style name to be used for the shortest
path.

e shortestpath_startnode attribute: Specifies the start node to be used for the
analysis.

* shortestpat h_endnode attribute: Specifies the end node to be used for the
analysis.

» shortestpath_startstyl e attribute (optional): Specifies the style name to be used
for the start node.

e shortestpath_endstyl e attribute (optional): Specifies the style name to be used
for the end node.

Example 2-22 defines a network theme that can be used for shortest-path analysis.

For within-cost analysis, the following attributes apply to the definition of the network
theme:

e analysis_al gorithmattribute: Must be W TH NCCST.

* withincost_startnode attribute: Specifies the start node to be used for the
analysis.

e withincost_cost attribute: Specifies the cost cutoff value for nodes to be
included. All nodes that can be reached from the start node at a cost less than
or equal to the specified value are included in the resulting display. Nodes that
cannot be reached from the start node or that can be reached only at a cost
greater than the specified value are not included.
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 withincost_startstyl e attribute (optional): Specifies the style name to be used
for the start node.

e withincost_styl e attribute: Specifies the style name to be used for links in the
displayed paths between the start node and each node that is within the specified
cost cutoff value.

Example 2-23 defines a network theme that can be used for within-cost analysis.
Example 2-22 Network Theme for Shortest-Path Analysis

<t henme name="shortest_path_t heme" user_clickabl e="fal se">
<j dbc_net wor k_query
net wor k_name="Bl _TEST"
network_| evel =" 1"
jdbc_srid="0"
dat asour ce="nvdeno"
anal ysi s_al gorit hnm=" Dl JKSTRA"
shortestpath_styl e="L. PH'
shortest pat h_st art node="20"
short est pat h_endnode="101"
shortestpath_startstyl e="M STAR'
short est pat h_endst yl e="M Cl RCLE"
asi s="fal se">
</j dbc_network_query>
</t heme>

Example 2-23 Network Theme for Within-Cost Analysis

<t heme name="wi t hi n_cost _theme" user _clickabl e="fal se">
<j dbc_net wor k_query
net wor k_name="Bl _TEST"
network_| evel =" 1"
jdbc_srid="0"
dat asour ce="nmvdeno"
anal ysi s_al gori t hm=" W THI NCOST"
wi t hi ncost _start node="20"
wi t hi ncost _styl e="L. PH'
wi t hi ncost _cost="1"
wi t hi ncost _startstyl e="M STAR"
asi s="fal se">
</j dbc_network_query>
</theme>

2.3.6 Topology Themes

ORACLE

A topology theme is a special kind of map visualization component theme useful

for visualizing topologies defined using the Oracle Spatial and Graph topology data
model. The topology data model lets you work with data about nodes, edges, and
faces in a topology. The spatial representations of nodes, edges, and faces are spatial
geometries of type SDO_GEOMETRY. For nodes and edges, the geometries are
explicitly stored; for faces, the initial lines (exterior and interior) are stored, allowing the
face geometry to be generated.

In addition to the spatial representation of nodes, edges, and faces, a topology

can have features. A feature (also called a topology geometry) is a spatial
representation of a real-world object. Each feature is defined as an object of type
SDO_TOPO_GEOMETRY, which identifies the topology geometry type, topology
geometry ID, topology geometry layer ID, and topology ID. For detailed information,
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see Oracle Spatial and Graph Topology Data Model and Network Data Model Graph
Developer's Guide.

The map visualization component can render topology features. It can also render a
theme in debug mode (explained later in this section) to show the nodes, edges, and
faces of a topology. For each topology theme, the map visualization component uses
the topology metadata information stored in the USER_SDO_TOPO_METADATA view.

The following elements and attributes apply to the definition of a topology theme:

* <jdbc_topol ogy_query> element: Specifies that this is a dynamically defined
topology theme. The element can specify a SQL query statement (without a
terminating semicolon).

e topol ogy_nane attribute: Specifies the name of the topology.
o feature_tabl e attribute: Specifies the name of the feature table.

e spatial _col umm attribute: Specifies the name of the spatial feature column of type
SDO_TOPO_GEOMETRY.

e | abel _col um attribute: Specifies the column in the feature table that contains the
text label to be used with each feature.

* | abel _styl e attribute: Specifies the name of the text style to be used to render the
labels in the label column.

* render _styl e attribute: Specifies the name of the style to be used to render the
topology.

Example 2-24 defines a topology theme that specifies attributes for the display of

features and labels from the LAND_PARCELS table in the CITY_DATA topology.

The SQL statement specifies the spatial feature column and the label column, and
it includes all rows in the feature table.

The map visualization component also supports a debug mode that renders

the nodes, edges, and faces of a topology. To specify debug mode,

include the mode="debug" attribute in the <t heme> element. In addition to the

<j dbc_t opol ogy_quer y> attributes mentioned earlier in this section, the following
attributes can be used in debug mode:

* edge_styl e attribute: Specifies the name of the style to be used to render edges.

« edge_| abel _styl e attribute: Specifies the name of the text style to be used to
render edge labels.

* edge_marker_styl e attribute: Specifies the name of the marker style to be used
for edge markers.

e edge_marker _si ze attribute: Specifies the size (humber of pixels) of for edge
markers.

* node_styl e attribute: Specifies the name of the style to be used to render nodes.

e node_| abel _styl e attribute: Specifies the name of the text style to be used to
render node labels.

« face_styl e attribute: Specifies the name of the style to be used to render faces.

« face_| abel _styl e attribute: Specifies the name of the text style to be used to
render face labels.

Example 2-25 defines a debug-mode topology theme for rendering features, edges,
nodes, and faces from all feature tables in the CITY_DATA topology.
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Example 2-24 Topology Theme

<t heme nane="topo_t heme" user_clickabl e="fal se">
<j dbc_t opol ogy_query
t opol ogy_name="Cl TY_DATA"
feature_tabl e=" LAND PARCELS"
| abel _col um="FEATURE_NAME"
spati al _col uim="FEATURE"
| abel _style="T.ClI TY NAME"
render _styl e="C. COUNTI ES"
jdbc_srid="0"
dat asour ce="t opol ogy"
asi s="fal se">sel ect feature, feature_nane fromland_parcels
</ j dbc_t opol ogy_query>
</t heme>

Example 2-25 Topology Theme Using Debug Mode

<t heme nanme="t opo_t heme" node="debug" user_clickabl e="fal se">
<j dbc_t opol ogy_query
t opol ogy_name="Cl TY_DATA"
edge_styl e="C. RED"
edge_marker _styl e="M | MAGE105_BW
edge_mar ker _si ze="8"
edge_| abel _styl e="T. EDGE"
node_styl e="M Cl RCLE"
node_| abel _styl e="T. NODE"
face_styl e="C. BLUE"
face_| abel _styl e="T. FACE"
jdbc_srid="0"
dat asour ce="t opol ogy"
asi s="fal se">
</jdbc_t opol ogy_query>
</t heme>

e Creating Predefined Topology Themes

2.3.6.1 Creating Predefined Topology Themes

To create a predefined topology theme, you must store the definition of the topology
theme in the database by inserting a row into the USER_SDO_THEMES view
(described in xxx_SDO_THEMES Views). Example 2-26 stores the definition of a
topology theme.

Example 2-26 creates a topology theme named LANDPARCELS for the topology
named Cl TY_DATA. The feature table name (LAND_PARCELS in this example) is
inserted in the BASE_TABLE column of the USER_SDO_THEMES view, the feature
column name (FEATURE in this example) is inserted in the GEOMETRY_COLUMN
column, and an XML document with one <styl i ng_r ul es> element is inserted in the
STYLING_RULES column.

In the <styling_rul es> element for a topology theme, t hene_t ype must be t opol ogy
in order for this theme to be recognized as a topology theme. The theme in

Example 2-26 defines one styling rule that renders all land parcel features from the

Cl TY_DATA topology using the C. RED style and using the T. TEXT STYLE label style for
values in the FEATURE_NAME column of the feature table.

The DTD for the <styl i ng_rul es> element is presented in Themes: Styling Rules.
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Example 2-26 Creating a Predefined Topology Theme

I NSERT | NTO user _sdo_t hemes  VALUES (

" LANDPARCELS',

" Topol ogy theme for land parcels',

" LAND_PARCELS',

' FEATURE' ,

"<?xm version="1.0" standal one="yes"?>

<styling_rules theme_type="topol ogy" topol ogy_name="Cl TY_DATA" >
<rul e>
<features style="C. RED'></features>
<l abel col um="FEATURE_NAME" styl e="T. TEXT STYLE"> </| abel >
</rule>
</styling_rules> );

2.3.7 WFS Themes

A WFS theme is a special kind of map visualization component theme that supports
the rendering of data delivered using the Open GIS Consortium (OGC) Web Feature
Service (WFS) protocol, specifically the WFS 1.0.0 implementation specification.

ORACLE

WEFS theme are conceptually similar to geometry themes, and users are able to render
and label features. The WFS operations Get Capabi | i ti es, Descri beFeat ur eType,
and Get Feat ur e are used when rendering a WFS theme. When a WFS service is
accessed, the map visualization component caches the information about capabilities
and feature types.

Get Capabi | i ti es retrieves the server general information, including the URL
addresses to issue requests and the features available. In general, a WFS
capability request has the form:

http://1ocal host: 1979/ geoserver/wf s/ Cet Capabi | i ties?
SERVI CE=WFS&VERSI ON=1. 0. 0&REQUEST=Cet Capabi l i ti es

The result includes a <Capabilities> element with the URL addresses for the WFS
requests. For example, the following includes the GetCapabilities URLs for HTTP
CET and PCST requests.

<Capabi i ty>
<Request >
<Cet Capabilities>
<DCPType>
<HTTP>
<Get onlineResource="http://local host: 1979/ geoserver/wf s/
Get Capabi lities?" />
</ HTTP>
</ DCPType>
<DCPType>
<HTTP>
<Post onlineResource="http://local host: 1979/ geoserver/wfs/
Get Capabi lities?" />
</ HTTP>
</ DCPType>
</ Get Capabi lities>

</ Capabi | i ty>
Descri beFeat ur eType retrieves the feature information, including attributes and
types.
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Cet Feat ur e retrieves the feature geometries and attributes. The output format for
Cet Feat ur e requests is GML2.

The following attributes apply to the definition of a WFS theme:

dat asour ce attribute: Specifies the map visualization component data source from
which styles will be loaded.

feature_attributes attribute: Specifies feature attributes (besides geometry and
label columns) that can be used with advanced styles.

feat ure_ids attribute: Specifies the WFS feature IDs to be retrieved. Feature
IDs are represented with the fi d name in the WFS responses. If feature IDs are
specified, spatial filter and query conditions are not used in the WFS request.

f eat ur e_nane attribute: Specifies the WFS feature name.

key_col umm attribute: Specifies the attribute to be used as a key column. Applies
to predefined themes, and can be used in Oracle Maps applications. If key_col um
is not specified, fi d is used as the key column.

| abel _col umm attribute: Specifies the column in the feature table that contains the
text label to be used with each WFS feature.

| abel _styl e attribute: Specifies the name of the text style to be used to render the
labels in the label column.

query_condi ti on attribute: Specifies a WHERE clause condition to be applied to

the WFS theme. Cannot be a complex condition with a hierarchy of expressions
defined using multiple parentheses. Each string in the query must be separated by
a blank space. If the condition cannot be parsed, it is ignored on the WFS request.
Any query conditions are ignored if you specify the f eat ure_i ds attribute. The
following are examples of valid expressions:

state_nane = 'New Hanpshire' or state_name = 'New York'

(state_name = 'New Hanpshire' or state_nane = 'New York') and top_pop >
700000

(state_name = 'New Hanpshire' or state_nanme = 'New York') and (top_pop >
700000)

render _styl e attribute: Specifies the name of the style to be used to render the
geometry.

servi ce_url attribute: Corresponds to the capabilities address for HTTP GET
requests. The service_url parameter for the map visualization component must
be the online resource address for HTTP GET in the <Get Capabi | i ti es> element.
In the preceding example, the value to be used is: http:// I ocal host: 1979/
geoserver/wf s/ Get Capabi lities?

Do not include the Capabilities parameters SERVI CE, VERSI ON, and REQUEST; use
just the URL from the capabilities information.

spati al _col umm attribute: Specifies the name of the spatial feature column of type
SDO_TOPO_GEOMETRY.

srs attribute: Specifies the spatial reference system (coordinate system) name
for the WFS feature, in EPSG or Oracle Spatial and Graph format. For example,
EPSG 4325, SDO 8307, and 8307 (the Spatial and Graph SRID value) specify the
same SRS. If an EPSG SRS value is specified, the map visualization component
tries to identify an equivalent Spatial and Graph (SDO) SRID; and if no matching
SRID is found, the SRID for the theme is assumed to be zero (0). The map
visualization component looks for matching SRID values as follows:
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1. Use any custom mapping specified in an SDO to EPSG SRID mapping
file specified map visualization component configuration file, as explained
inCustomizing SRS Mapping.

2. Use the Spatial and Graph function
SDO_CS.MAP_EPSG_SRID_TO_ORACLE to get the equivalent SDO code
(if this function is available in the version of Oracle Database used to store the
data).

3. Use the EPSG code that is in the MDSYS.CS_SRS table, if a match can be
found.

» user and passwor d attributes can be defined to access a secured WFS server that
uses basic authentication.

If the WFS server is deployed in WebLogic Application Server, the parameter
- DUseSunHt t pHandl er =t r ue must be added to the startup script of WebLogic
server.

Example 2-27 shows a request with a dynamic WFS theme. The WFS service is
geoserver, and it is installed on the local system.

Example 2-27 WFS Request with a Dynamic WFS Theme

<?xm version="1.0" standal one="yes"?>
<map_request
title="WS MAP"
dat asource = "nvdeno"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6cae0"
antial i ase="true"
mapfi | enane="wf s_nap"
format ="PNG_URL" >
<center size="20.">
<geoFeature >
<geonetricProperty typeName="center">
<Poi nt >
<coordi nates>-70., 44.</coordi nates>
</ Poi nt >
</ geonetri cProperty>
</ geoFeat ur e>
</ center>

<t henes>
<t heme nane="wfs" >
<wfs_f eature_request
service_url="http://1ocal host: 1979/ geoserver/wf s/ Get Capabilities?"
srs="EPSG 4326"
feature_name="st at es"”
spatial _col um="t he_geont
render _styl e="C. COUNTI ES"
| abel _col um="STATE_NAME"
| abel _styl e="T. STATE NAME"
dat asour ce="nvdenmo" />
</t heme>
</t hemes>

</ map_r equest >

e Creating Predefined WFS Themes
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2.3.7.1 Creating Predefined WFS Themes

ORACLE

To create a predefined WFS theme, you must store the definition of the WFS theme
in the database by inserting a row into the USER_SDO_THEMES view (described in
xxX_SDO_THEMES Views). Example 2-28 stores the definition of a WFS theme.

In Example 2-28, the WFS feature PO is used as the base table, and the attribute
THE_GEQMis the spatial column. The styling rule information contains the servi ce_url
and srs information; and although not shown inExample 2-28, it can also specify

a key_col umm value. The <f eat ur es> and <I abel > elements of the styling rules are
similar to the rules used in geometry themes. Hidden information (<hi dden_i nf 0>
element) can also be defined and used in Oracle Maps applications.

Example 2-29 shows a map request that uses the predefined theme created in
Example 2-28.

In some cases, proxy information may affect the access to WFS servers. If this
occurs, specify the appropriate proxy parameters in the map visualization component
configuration file.

Example 2-28 Creating a Predefined WFS Theme

I NSERT | NTO user _sdo_t hemes VALUES (
"WFS_THEMEL' ,
"WFS',
PO,
' THE_GEOM ,
'<?xm version="1.0" standal one="yes"?>
<styling_rules theme_type="wfs" service_url="http://|ocal host: 1979/ geoserver/wf s/
Cet Capabi lities?" srs="EPSG 4326" >
<hi dden_i nf 0>
<field col um="NAME" nane="name"/>
<field col um="NMAI NPAGE" name="mai npage"/>
</ hi dden_i nf o>
<rul e>
<features style="M STAR'> </features>
<l abel col um="NAME" style="T.STREET NAME'> 1 </| abel >
</rul e>
</styling_rules> )

Example 2-29 Map Request with Predefined WFS Theme

<?xm version="1.0" standal one="yes"?>
<nmap_r equest
title="Predefined WS MAP"
dat asource = "nvdenm"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6cae0"
antialiase="true"
f or mat =" PNG_STREAM >

<t henes>
<t hene name="wfs_t henel" />
</t hemes>

</ map_r equest >
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2.3.8 WMTS Themes

ORACLE

A WMTS theme supports the rendering of data delivered using the Open GIS
Consortium (OGC) Web Map Tile Service (WMTS) standard, specifically the WMTS
1.0.0 implementation standard.

A WMTS theme fetches tile images from a WMTS-enabled server over the Internet
and renders the images. The tile images on a WMTS-enabled server are spatially
referenced with predefined content, extent, and resolution.

The WMTS operations Get Capabi | ities, Get Ti | e, and Get Feat ur el nf 0 are used
when rendering a WMTS theme. When a WMTS service is accessed by the map
visualization component, it caches the capabilities information of that WMTS service.
You may need to specify a proxy server in Map Builder when creating a WMTS theme
and to edit the map visualization component configuration file (MapVi ewer Confi g. xm )
when a WMTS theme is being used.

* A CetCapabilities operation retrieves the server's general information, including
the URL addresses to issue requests and the features available. In general, a
WMTS capability request has the form:

http://maps. opengeo. or g/ geowebcache/ servi ce/ wnt s?
servi ce=WMI'S&ver si on=1. 0. 0& equest =Get Capabilities

The result includes a <Capabi | i ti es> element with the URL addresses for the
WMTS requests. For example, the following includes the Get Capabiliti es URLs
for HTTP GET or POST requests:

<?xm version="1.0" encodi ng="UTF-8"?>
<Capabi lities xm ns="http://ww.opengis.net/wnts/1.0"
xm ns: ows="htt p://wwv. opengi s. net/ ows/ 1. 1"
xm ns: xI'ink="http://ww.w3. org/ 1999/ xI i nk"
xm ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schena- i nst ance"
xm ns: gm ="http://ww. opengi s.net/gm " xsi:schemalLocation="http://
www. opengi s. net/wnts/ 1.0 http://schenmas. opengis. net/wrts/ 1.0/
wnt sGet Capabi | ities_response. xsd"
version="1.0.0">
<ows: Servi cel dentification>

<ows: Title>\Web Map Tile Service - CGeoWebCache</ows: Titl e>

<ows: Servi ceType>0GC WMI'S</ ows: Servi ceType>

<ows: Servi ceTypeVer si on>1. 0. 0</ ows: Servi ceTypeVer si on>
</ ows: Servi cel dentification>
<ows: Servi ceProvi der >

<ows: Provi der Name>ht t p: / / maps. opengeo. or g/ geowebcache/ servi ce/ wnt s</
ows: Provi der Nane>

<ows: ProviderSite xlink:href="http://mps. opengeo. or g/ geowebcache/ servi ce/
wits" />

<ows: Servi ceCont act >

<ows: | ndi vi dual Name>CGeoWebCache User </ ows: | ndi vi dual Nane>

</ ows: Servi ceCont act >
</ ows: Servi ceProvi der >
<ows: Oper ati onsMet adat a>

<ows: Operation name="Get Capabilities">

<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://maps. opengeo. or g/ geowebcache/ servi ce/
wnt s?" >
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | owedVal ues>
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<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: CGet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
<ows: Operation nane="GetTile">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://maps. opengeo. or g/ geowebcache/ servi ce/
wirt s?" >
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
<ows: Qperation name="Get Feat urel nfo">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://maps. opengeo. or g/ geowebcache/ servi ce/
wirt s?" >

<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
</ ows: Oper at i onsMet adat a>
<Cont ent s>
<Layer >
<ows: Titl e>bl uemarbl e</ ows: Ti tl e>
<ows: WES84Boundi ngBox>
<ows: Lower Cor ner >-180. 0 -90. 0</ ows: Lower Cor ner >
<ows: Upper Cor ner >180. 0 90. 0</ ows: Upper Cor ner >
</ ows: WGS84Boundi ngBox>
<ows: I denti fier>bl uemarbl e</ ows: I dentifier>
<Style isDefaul t="true">
<ows: |l dentifier>_null</ows:ldentifier>
</ Styl e>
<For nat >i mage/ png</ For nat >
<For nat >i mage/ j peg</ For mat >
<Ti | eMat ri xSet Li nk>
<Ti | eMat ri xSet >EPSG 4326</ Ti | eMat ri xSet >
</ TileMatrixSetLink>
<Ti | eMat ri xSet Li nk>
<Ti | eMat ri xSet >EPSG 900913</ Ti | eMat ri xSet >
</ TileMatrixSetLink>
</ Layer>

<Ti | eMatri xSet >
<ows: I dentifi er>EPSG 4326</ ows: I denti fier>
<ows: Support edCRS>ur n: ogc: def : crs: EPSG. : 4326</ ows: Suppor t edCRS>
<TileMatrix>
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<ows: | dentifier>EPSG 4326: 0</ ows: | denti fier>
<Scal eDenoni nat or >2. 795411320143589E8</ Scal eDenoni nat or >
<TopLeft Cor ner >90. 0 - 180. 0</ TopLef t Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Mat ri xW dt h>2</ Mat ri xW dt h>
<Matri xHei ght >1</ Mat ri xHei ght >
</TileMatrix>

</TileMatrixSet>

</ Cont ent s>

<Servi ceMet adat aURL xlink: href="http:// maps. opengeo. or g/ geowebcache/ servi ce/
wnt s?REQUEST=get capabi | i ti es&anp; VERSI ON=1. 0. 0"/ >

</ Capabilities>

A Get Ti | e operation retrieves a tile image from a WMTS server. A request to the
server contains parameters of key-value pairs (KVP) that define the tile image.

A Get Feat ur el nf o operation allows WMTS clients to request information at a
specific position of a specific tile for a specific query layer.

Detailed descriptions of these operations can be found at http://
WwWw. opengeospati al . or g/ st andar ds/ wnt s.

The following attributes apply to the definition of a WMTS theme:

current _t hreads attribute (optional): an integer (int) variable; the default is 8. It is
the number of concurrent threads for retrieving tile images from a WMTS server.
In general, a larger number of concurrent threads allows more threads to retrieve
image tiles in parallel from a map server. Other constraining factors may prevent
you from using a number in the hundreds, but you may try to set it 16, 32, or a
slightly larger value for faster processing.

format attribute: Specifies the tile image formats stored in the WMTS server. The
tif, jpeg, png, and png8 formats are supported in the map visualization component.

| ayer attribute: Specifies the layer name for which the tile images are to be
fetched.

mat ri x_set i d attribute: Specifies the ID of the matrix set from which the tile
images are to be fetched.

servi ce_url attribute: Corresponds to the capabilities address for HTTP GET
requests. The servi ce_ur| parameter for the map visualization component must
be the online resource address for HTTP GET in the <CGet Capabi | i ti es> element.
In the preceding example, the value to be used is: htt p: // maps. opengeo. or g/
geowebcache/ servi ce/ wnt s?

snap_to_tile_scal e attribute (optional): a Boolean value (t rue or f al se); the
default is f al se.

When snap_to_tile_scal eissettotrue, arequest scale (derived from a device-
window size and a request-data-window size) is snapped to a closest tile scale;
the map scale will be in the tile scale. For example, if there are tiles in scale

series of ..., 1:4000, 1:2000, 1.1000, 1:500, ...., a request scale of 1:1600 will be
shapped to the 1:2000 tile scale, and the map will be using the same 1:2000 scale,
as shown in Figure 2-9.
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Figure 2-9 snhap_to_tile_scale Attribute
Eequest scale snapping range 1:3000 1:1500 1750
1:1400
O > OO
Tile scale series:  1:4000 1:2000 1:1000 1:500

If a map request has more than one WMTS theme that specifies
snap_to_tile_scal e astrue, then only the first WMTS snap_to_tile_scale
specification is set to t r ue and all others are reset to f al se. This is the logical
behavior. For example, if two such themes both have the attribute set to t r ue, but
the two WMTS tile scale series are different from each other (the two map servers
may be from different institutions using different scale series), the first theme will
then use its closest tile scale to retrieve tile data and for the final request scale; at
the same time, the second theme has to resetits snap_to tile_scal e tofal se,
then has to find its own tile scale according toitstil e_resi zi ng_opti on, then
retrieve tiles, and finally resize the tiles to match the first theme's tile scale.

styl e attribute: Currently not used in the map visualization component; the default
is the string def aul t .

tile_resizing option attribute (optional): the string unbi ased, expand_bi ased, or
contract _bi ased; the default is unbi ased. If snap_to tile scaleissettotrue,
tile_resizing_option isignored.

For more information, see How the tile_resizing_option Attribute Works.

timeout attribute (optional): an integer specifying a request's timeout period in
milliseconds; the default is 0, (that is, no limit for a request to wait for a response).

Specifying this attribute ensures that a map request is terminated when the map
server does not respond within the specified time period, and thus frees the
resources. You might try a value of 30000 (30,000 milliseconds, or 30 seconds).

top_l eft_corner_x attribute (optional): the x coordinate value of the top left
corner of the whole tile images' extent that is served by a WMTS server. If not
specified, the value retrieved from the WMTS server is used. If you specify this
attribute, also specify the t op_| ef t _corner _y attribute.

top_l eft _corner _y attribute (optional): the y coordinate value of the top left
corner of the whole tile images' extent that is served by a WMTS server. If not
specified, the value retrieved from the WMTS server is used. If you specify this
attribute, also specify the t op_| ef t _cor ner _x attribute.

ver si on attribute: the version of the WMTS specification implemented by the
WMTS server.

How the tile_resizing_option Attribute Works

snap_to_tile_scale and tile_resizing_option Attribute Usage Guidelines
Creating Predefined WMTS Themes
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¢ See Also:

OGC WMTS Support in the Map Visualization Component for information
about the WMTS service for map visualization component, WMTS
Operations, and preparing the WMTS service for the map visualization
component.

2.3.8.1 How the tile_resizing_option Attribute Works

ORACLE

If a WMTS theme's snap_to_til e_scal e attribute is false (the default) or omitted,
a request scale is always honored and the ti | e_resi zi ng_opti on attribute value
(specified or defaulted) is used when choosing a proper tile scale. However, if
shap_to_tile_scale is true, the til e_resi zi ng_opti on attribute value is ignored.

Thetile_resizing_option attribute value can be one of the following string values:
string unbi ased (the default), expand_bi ased, or contract _bi ased.

unbi ased (the default): The closest tile scale level is chosen, and then the tile
images are expanded or contracted to generate a map in the request scale. For
example, in Figure 2-10 the tile scale 1:2000 is used to generate any request scale
map if a request scale falls within a scale range of 1:3000 and 1:1500.

Figure 2-10 unbiased tile_resizing_option Value

1:3000 1:1500 1:750

Eequest scale ranges:
B i i B
@ |

Tile scale series: 1:4000 1-20010 1:1000 1:500

expand_bi ased: When identifying a proper tile scale to generate a map in a
request scale, a preference for expanding tile images to render a request map

is used. In other words, you prefer to use a smaller tile scale to generate a map for
a request scale. An 8:2 preference ratio for expanding is currently implemented.
For example, in Figure 2-11 the tile scale 1:2000 is used for generating a request
map if its scale is in the range of 1:2400 to 1:1200.

Figure 2-11 expand_biased tile_resizing_option Value

Fequest scale ranges: 1:2400 1:1200
1:600
@)
b
Tile scale series: 1:4000 1:2000 1:1000 1:500

contract _bi ased: When identifying a proper tile scale to generate a map in
request scale, a preference for contracting tiles to render a request map is used.
In other words, you prefer to use a larger tile scale to generate a map for a
request scale. An 8:2 preference ratio for contracting is currently implemented. For
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example, in Figure 2-12 the tile scale 1:2000 is used for generating a request map
if its scale is in the range of 1:3600 to 1:1800.

Figure 2-12 contract_biased tile_resizing_option Value

Eequest scale ranges: 1:3600 1:1300 1.500
Tile scale series: 1-4000 1:2000 1.1000 1:500

See also snap_to_tile_scale and tile_resizing_option Attribute Usage Guidelines.

2.3.8.2 snap_to_tile_scale and tile_resizing_option Attribute Usage Guidelines

This section presents general guidelines for using the snap_to tile_scal e and
tile_resizing_option attributes to generate better quality maps. Because mapping
has a wide variety of applications, you may also use your domain knowledge to set
attribute values that best meet your needs.

Whenever possible, set snap_to_tile_scal e to true to use a closest tile scale instead
of a request scale, because original tile maps have the best map quality.

However, if you must honor a request scale, consider the following when setting the
attributes:

Ifyousetatile_resizing_option value, omitthe snap_to_tile_scal e attribute
or setittofal se (the default). If snap_to tile_scal eissettotrue, arequest
scale will not be honored, and instead the closest tile scale will be used.

If a map is a topographic map with annotations and thin linear features, you may
want to use the expand_bi ased option.

If a map is a thematic map, such as a land cover map, you may want to use the
cont ract _bi ased option.

If a map is a satellite image, you may want to use the unbi ased or
cont ract _bi ased option.

Regarding the tile_resizing_option possible values:

In general, a contract _bi ased option may generate maps with more details, but
these maps may need more tiles than maps from an expand_bi ased option, and
retrieving more tiles takes more time.

If a request scale is honored (when the snap_to_tile_scal e attribute is set to

fal se), when a request scale is close enough to a tile scale, then the same
operation will be employed (either expanding or contracting), regardless of the
specified til e_resi zi ng_option. For example, if a request scale is 1:1900 in the
figures in How the tile_resizing_option Attribute Works, tile maps in 1:2000 will

be retrieved and expanded to render the request map in a map scale of 1:1900,
regardless of whether the unbi ased, expand_bi ased, or cont ract _bi ased option is
specified; similarly, if a request scale is 1:2100, then tile maps in 1:2000 will also
be retrieved and then contracted to render the requested map in a scale of 1:2100.

Example 2-30 shows a request with a dynamic WMTS theme, in which
snap_to_tile scal e="true" is specified.

ORACLE
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Example 2-30 Request with a Dynamic WMTS Theme

<?xm version="1.0" standal one="yes" ?>
<map_request title="CpenGeo wnts thene (bluenarble)"
dat asour ce="nvdeno"
wi dt h="1024"
hei ght =" 900"
mapfi | enane="Bl uemar bl e"
f or mat =" PNG_STREAM' >
<center size="80.0">
<geoFeat ur e>
<geometri cProperty typeNanme="center">
<Poi nt >
<coor di nat es>- 112, 42.0</ coor di nat es>
</ Poi nt >
</ geometri cProperty>
</ geoFeat ur e>
</center>
<t hemes>
<t heme nanme="wntsthene: Earth" tineout="10000" snap_to_tile_scale="true">
<wrts_gettile_request>
<service_url> http://maps. opengeo. or g/ geowebcache/ servi ce/wnts </
service_url>
<version> 1.0.0 </version>
<l ayer> bl uemarbl e </l ayer>
<matrix_set id> EPSG 4326 </matrix_set _id>
<format> image/ png </ formt>
<style> default </style>
<top_left_corner_x> -180.0 </top_l eft_corner_x>
<top_left_corner_y> 90.0 </top_l eft_corner_y>
</wnts_gettile_request>
</t heme></t henes>
</ map_request >

2.3.8.3 Creating Predefined WMTS Themes

To create a predefined WMTS theme, you must store the definition of the WMTS
theme in the database by inserting a row into the USER_SDO_THEMES view
(described in xxx_SDO_THEMES Views). Example 2-31 stores the definition of a
WMTS theme.

In Example 2-31, eart h_i nage is the name of the WMTS theme, and

t abl e_spacehol der and geom col _spacehol der are dummy values to fill the
BASE_TABLE and GEOMETRY_COLUMN columns in the USER_SDO_THEMES
view. The styling rule information contains the servi ce_url,layer, matrix_set _id,
format, and styl e information. The top_l eft _corner_x andtop_l eft _corner_y
attributes are not specified, so by default the values retrieved from the WMTS server
are used.

Example 2-32 shows a map request that uses the predefined theme created in
Example 2-31.

Example 2-31 Creating a Predefined WMTS Theme

I NSERT | NTO user _sdo_themes VALUES (
"earth_i mage',

' Opengeo. org deno',

"t abl e_spacehol der',

' geom col _spacehol der',

'<?xm version="1.0" standal one="yes" ?>
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<styling_rules theme_type="wnts">
<version> 1.0.0 </version>
<service_url> http://mps. opengeo. or g/ geowebcache/ servi ce/wnts </service_url>
<l ayer> bl uemarbl e </|ayer>
<matrix_set_id> EPSG 4326 </matrix_set_id>
<format> i mage/ png </format >
<style> default </style>
</styling_rules>);

Example 2-32 Map Request with Predefined WMTS Theme

<?xm version="1.0" standal one="yes" ?>
<map_r equest
title="OpenCGeo predefined wnts theme"
dat asour ce="nvdeno"
wi dt h="1024"
hei ght ="768"  mapfil ename="Bl uenarle: Earth"
f or mat =" PNG_STREAM' >
<center size="10.0">
<geoFeat ur e>
<geometricProperty typeNane="center">
<Poi nt >
<coor di nat es>- 75. 0, 42. 0</ coor di nat es>
</ Poi nt >
</ geometri cProperty>
</ geoFeat ur e>
</center>
<t hemes>
<t heme nane="earth_i mage" />
</t henes>
</ map_request >

2.3.9 Custom Geometry Themes

Custom geometry themes are associated with external spatial data (spatial data in
a native format other than Oracle Spatial and Graph, such as shapefile). A custom
geometry theme uses a spatial provider class to retrieve the native data, and the
external provider must use the spatial data provider plug-in mechanism. The map
visualization component provides a spatial provider interface class that the external
provider must implement. The interface implementation has the following methods
(some of them mainly provide information that can be used in user interfaces of
applications like Map Builder):

public interface SDataProvider
{
/**
* Returns the initialization parameters for the provider
* @eturn String[] - array with initialization parameter names
*/
public String[] getlnitParaneterNames()

/**

* Returns runtime paraneter nanes. Runtine paraneters are additiona
par amet ers

* that the provider may use when retrieving the data objects

* @eturn String[] - array with runtime paranmeter names

*/

public String[] getRuntimeParaneterNanes()

/**
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* Returns a value that gives a hint for the runtine parameter val ue.

* This hin can be used as a tooltip in user intefaces.

* @aram runti neParam

* @eturn a String representing the hint value, or null if no hint is
avai | abl e

*/

public String getRuntimeParaneterH ntVal ue(String runtineParan;

/**
* This method is used to set the initialization parameters for the specific
* data provider.
* @aram parans - paraneters to be used by the initialization nethod.
* @eturn boolean - true if success; false otherw se
*
/
publi ¢ bool ean init(Properties parans);

* This method creates and returns an instance of SDataSet which contains

* all the Spatial data produced by this provider, based on

* the given paraneters for a specific inconing map request.

* <pr>

* The map visualization conponent calls this method on the customtheme
producer inpl ementation.

*

* @aram queryWn the search area to retrieve spatial objects. The windowis
* assuned to be already on data provider spatial reference system
* @aram nonSpatial Colums - the list of attributes that will return with
obj ects.
* @aram queryCondition - query condition expression (may have binding
paraneters).
* @aram bi ndi ngParaneters - binding variables for query condition with
bi ndi ng paraneters.
* @aramparans - parameters that the provider may use to retrieve the data.
* @eturn SDataOhject - an instance of SDataSet class; null if failed.
*/
publi ¢ SDataSet buil dDat aSet (Rect angl e2D queryWn, String []nonSpati al Col ums,
String queryCondition, Coject[] bindingParaneters,
Properties parans);

/**

* Returns the list of existing attributes for this data provider.

* @aramparans paraneters that the provider may use to get the attribute
list.

* @eturn Field[] - array of attributes for this provider.

*

/
public Field[] getAttributelist(Properties parans);

/**
* Returns the data set spatial extent MBR
* @aramparans paranmeters that the provider may use to get the data extents
* @eturn Rectangl e2D - data spatial extent for this provider.
*
/
publi ¢ Rectangl e2D get Dat aExt ent s(Properties parans);

/**
* Returns if provider can build spatial indexes.
* |f true, nmeans that buildSpatial I ndex nethod can be call ed.
* @eturn
*/
publi ¢ bool ean canBuil dSpati al | ndex();
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/**

* Builds a spatial index on the data set.

* @aramparans paraneters that the provider nmay use to build the spatial
i ndex.

* @eturn boolean - true if saptial index creation is successful.

*

/
publi ¢ bool ean buil dSpati al | ndex(Properties parans);

/**

* Clears provider internal caches (if provider inplenment caches).
*/

public void clearCache();

/**

* Returns the paraneter nanes that can be used to query for spatial tables.

* Can be used nore as information for user interfaces.

* @eturn

*/

public String[] getParanetersToQuerySpatial Metadata();

/ *

Returns the spatial tables and spatial colums.

@ar am parans nust define the parameters returned from

get Par anet er sToQuer ySpat i al Met adat a.

@eturn an array list defining the table name(index [0])
and spatial colum (index[1])

R

/
public String[][] getSpatial Tabl es(Properties parans);
}

The init and bui | dDat aSet methods must be implemented. The other method
implementations can be empty; however applications (such as the Oracle Map Builder
Tool) can make use of these methods to handle the information about spatial data
providers. A provider can implement its own spatial indexing mechanism; the map
visualization component offers an implementation for the shapefile provider, and

the bui | dSpati al | ndex method creates an indexing file with the . oi x extension in

the shapefi | e directory. Creating and Registering a Custom Spatial Data Provider
contains an example of how to implement and register a sample spatial provider with
the map visualization component.

To render native data in the map visualization component with custom geometry
themes, follow these steps:

1. Implement a spatial provider class based on the plug-in interface, and generate a
jar file with the provider implementation. Copy the jar file to a directory that is part
of the map visualization component CLASSPATH definition.

2. Register the provider in the map visualization component configuration. The
map visualization component ships with a shapefile provider to access ESRI
shapefiles, a GDAL-OGR provider to access data formats supported by OGR, and
a Teradata provider to access data stored in a Teradata database. (See the GDAL-
OGR and Teradata documentation for detailed information about handling spatial
data in these environments.) The GDAL-OGR library gdal . j ar, and Teradata
libraries t er aj dbc4. j ar and t dgssconfi g. | ar, must be on server classpath. The
registration section in the map visualization component configuration file looks like
this:

<s_dat a_provi der
i d="shapefi| eSDP"
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cl ass="oracl e. sdovi s. Shapefi | eDat aProvi der"
>
<par anet er s>
<paraneter name="datadir" value="/tenp/data" />
</ par anet er s>
</s_data_provider>

Each provider must have i d and cl ass names defined: i d is a unique name that
identifies the provider, and cl ass corresponds to the Java class implementation.
The <par anmet er s> element defines the initialization parameters of the provider.

For the shapefile provider, the initialization parameter dat adi r defines where

the map visualization component will look for the data files, and thus it should

be a directory that is accessible to the map visualization component. The

map visualization component first looks for data files based on the theme
definition information; and if the data path defined in the theme definition is not
accessible, the map visualization component looks for the data path defined in the
configuration file.

3. Create custom geometry themes associated with the external spatial data
provider.

Example 2-33 Defining a Dynamic Custom Geometry Theme

<t heme nane="cust om geom t hemre_1" >
<cust om geom t hene
provi der _i d="shapefi | eSDP"
srid="26986"
render _styl e="C. RED"
| abel _col utm="parcel _i d"
| abel _style="T.CI TY NAME"
dat asour ce="mvdenp" >
<par anet er s>
<paraneter name="filename" val ue="/I|bs/deno/ shapefil e/ parcel.shp"/>
</ par anet er s>
</ cust om geom t hene>
</t heme>

Example 2-34 Storing a Predefined Custom Geometry Theme

insert into user_sdo_themes val ues (
' SHAPE_THEME' ,
' Shapefile thene',
" CUSTOM TABLE' ,
" GEOVETRY" ,
"<?xm version="1.0" standal one="yes" ?>
<styling_rules theme_type="geom custont srid="26986" provider_i d="shapefil eSDP">
<rul e>
<features style="C RED'> </features>
<l abel col um="PARCEL_I D" style="T.CITY NAME'> 1 </| abel >
</rul e>
<par anet er s>
<paraneter name="filename" val ue="/1|bs/ deno/ shapefil e/ parcel.shp"/>
</ par anet er s>
</styling_rul es>

)

Although the external spatial data is outside the Oracle database, you still need to
have a database connection to render this data. The database is used to store the
metadata information related with the theme, as well as the styling information used to
render and to label the data.
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Example 2-33 shows the definition for a dynamic custom geometry theme. The
XML element <cust om geom t heme> identifies a custom geometry theme. The

<par anet er s> element defines the runtime parameters to be used by the provider.
In this case "fil ename" is a runtime parameter, and "/ | bs/ demo/ shapefi | e/

parcel . shp" defines the file path. The map visualization component first attempts to
use this file path definition; but if it is not accessible, it uses the data directory value
defined in the configuration file for the shapefile spatial provider.

The runtime parameters for the available spatial providers are as follows (note that
Map Builder provides the option to encrypt parameter values):

For a shapefile provider:
— filename: full path to the shapefile (.shp) on disk
For GDAL-OGR:

— datasource: a full OGR data source string. Depending on the data source
format, this string can vary.(see the GDAL-OGR documentation for detailed
information about connecting to different formats supported by GDAL-OGR.)

For file formats, this parameter's value is usually the full path to the archive.

For database connections, enter the full connection string to access the spatial
table and spatial column. For example, for a Postgis table name STATES with
one spatial column, the value might be:

dat asource = PG dbnane='tenpl ate_postgi s’ host='local host' port='5432'
user='postgres' password='manager' tabl es=states

For a Teradata provider:
— jdbcurl: the JDBC connection to Teradata database. The string format is:

jdbc: teradata://<host_address>/
DATABASE=<db_nane>, DBS_PORT=<db_port >, TMODE=ANSI , CHARSET=UTF8

— user: database user.
— passwor d: database password.

— contai nerds: Optional. Name of Teradata container data source defined on
the application server (WebLogic, for example). If defined, this will be used
first in the map visualization component, instead of the j dbcur| value.

— baset abl e: name of the spatial table.
— geontol um: name of the spatial column.

— fetchsize: Optional. Number of rows to be prefetched.

The available attributes for a dynamic custom geometry theme are:

provi der _i d specifies the spatial provider.

dat asour ce specifies the Oracle database connection. This connection is used to
retrieve the styles to render the spatial data.

sri d specifies the spatial reference system (Oracle Spatial and Graph coordinate
system).

render _styl e specifies the style to be used when rendering the features.

| abel _col umm specifies the name of the column containing label text to be used
with the theme.
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* | abel _styl e specifies the style to be used when labeling the features.

- feature_attributes specifies additional attributes that can be used with
advanced styles.

* key_col um specifies a key attribute that can be used in Oracle Maps applications.

e query_condition specifies the WHERE clause to filter feature selection. Shapefile
providers do not support a query condition; however an OGR provider can be used
to render shapefiles with a query condition. The query condition expression can
define binding parameters (for example, attr = :1).

Example 2-34 shows how to store a predefined custom geometry theme definition.
Use GEOMETRY as the geometry column name, and you can specify any name

for the base table name. The "t hene_t ype=geom cust oni' attribute identifies the
theme as a custom theme. The <rul e> element has the same function as for an
Oracle Spatial and Graph geometry theme. The <par anet er s> element defines the
runtime parameters that the provider accepts. For the shapefile provider, the runtime
par aret er filename defines the path to the shapefile data.

You can override the runtime parameters section of a predefined custom geometry
theme by the specifying the parameters in a map_request. For example, you can
include the following in a <nap_r equest > element:

<t heme nanme="CUSTOM THEME" >
<par anet er s>
<parameter name="filename" val ue="/|bs/denmo/ shapefil e/ counties.shp"/>
</ par anet er s>
</t heme>

2.3.10 Annotation Text Themes

ORACLE

Oracle Spatial and Graph supports annotation text as specified in the OpenGIS
Implementation Specification for Geographic information - Simple feature access - Part
1: Common architecture, which defines annotation text as "simply placed text that
can carry either geographically-related or ad-hoc data and process-related information
as displayable text. This text may be used for display in editors or in simpler maps. It is
usually lacking in full cartographic quality, but may act as an approximation to such text
as needed by any application."

Oracle Spatial and Graph provides the ST_ANNOTATION_TEXT object type

for storing annotation text, and the USER_ANNOTATION_TEXT_METADATA

and ALL_ANNOTATION_TEXT_METADATA views for storing metadata related to
annotation text. For more information about annotation text support, see Oracle Spatial
and Graph Developer's Guide.

Each annotation text object may have one or more elements, and each element is
defined by the following:

e Value: Text associated with element. If the value is null, the text is derived from the
first non-null preceding element value. If all preceding elements have null values,
the text is a text expression value derived from the metadata.

* Location: Spatial location associated with the annotation text object.
e Leader line: Linear feature associated with the annotation text object.

« Attributes: Graphic attributes used to display the text. If the value is null, graphic
attributes are derived from the attributes value in the metadata.
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The text expression in the metadata views can be any of the following:

e A column name.
« A function applied to a column name. For example: substr (ny_col, 1, 3)

*  The concatenation of two or more column names. For example: col uim_1 | |
colum_2 || colum_3

* Atextvalue that is unrelated to a column name. In this case, it is treated as a
simple text string that is used for any text element that has a null value.

Annotation text themes in the map visualization component are associated with
database tables that have a column of type ST_ANNOTATION_TEXT. For each
annotation text element, the map visualization component will render:

» The value (if not null) of the annotation text element as a string, using a text style
that is created at real time based on the element attributes.

* The leader line (if not null) associated with the annotation text element. In this
case, users can select a map visualization component style to render the leader
line.

Each annotation text element has an envelope represented by a geometry, and which
is used for spatial indexing. Therefore, you must do the following to use spatial
indexing with annotation text tables in the map visualization component:

1. Insert arow into the USER_ANNOTATION_TEXT_ METADATA view that specifies
the name of the annotation text table and the PRIVATEENVELOPE attribute of the
annotation text column (that is, the column of type ST_ANNOTATION_TEXT).

The following example inserts a row for a table named ANNOTEXT_TABLE with
an annotation text column named TEXTOBJ:

I NSERT | NTO USER SDO GEOM METADATA
VALUES (
* ANNOTEXT TABLE',
' TEXTOBJ. PRI VATEENVELOPE' |,
SDO DI M ARRAY(
SDO DI M ELEMENT(' X', 0.0, 10.0, 0.0005),
SDO DI M ELEMENT(' Y, 0.0,10.0, 0.0005)

)
nul | -- SRID

)i
2. Create a spatial index on the annotation text envelope of the annotation text table.

The following example creates a spatial index named ANNO_TEXT_IDX on the
annotation envelope of the table named ANNOTEXT_TABLE:

CREATE | NDEX anno_text i dx ON annotext _tabl e(textobj.privateenvel ope)
I NDEXTYPE | S ndsys. spati al _i ndex;

For themes with valid SRID information, if the metadata base map scale is defined, the
element text sizes will be scaled as maps zoom in or out.

Example 2-35 defines the styling rules for a predefined annotation text theme in

the map visualization component. The structure is similar to other map visualization
component themes. Currently, just one styling rule is processed for each annotation
theme. In this example, the theme type is annot at i on, the feature style L.PHis used to
render leader lines, and the query condition (id = 1 or id = 2) is appended on the
final query.
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Example 2-36 shows the theme definition for a dynamic annotation text theme. The
parameters defined are:

* datasource: the data source name

e jdbc_srid: the spatial reference identifier

e annotation_tabl e: the annotation text table

e annotation_col um: the annotation text column

e |eaderline_style: the leader line style to be used

Example 2-37 is similar to Example 2-36, but it adds the behavior that if

the annot ati on_col umm column contains a null value, then the value in the

t ext expr _col umm is used for the annotation instead. In Example 2-37, assume that
the ANNOTATION_TABLE table contains a column named DEFAULT_ANNOTATION
(which is used in Example 2-38). This additional column is specified in the

t ext expr _col um attribute and in the SELECT statement.

Example 2-38 creates an annotation text table and prepares it to be used with the map
visualization component.

Example 2-35 Styling Rules for a Predefined Annotation Text Theme

<?xm version="1.0" standal one="yes"?>
<styling_rules theme_type="annotation">

<rul e>
<features style="L.PH'> (id = 1 or id = 2) </features>
</rul e>

</styling_rul es>

Example 2-36 Dynamic Annotation Text Theme Definition

<t hemes>
<t heme nane="thenel" >
<j dbc_annotation_query
dat asource="ti | smenv"
jdbc_srid="0"
annot ati on_t abl e=" ANNOTEXT_TABLE"
annot ati on_col utm="t ext obj "
| eaderline_style="L.PH
>sel ect textobj from annotext _table
</j dbc_annot ati on_query>
</theme>
</themes>

Example 2-37 Dynamic Annotation Text Theme with Default Annotation
Column

<t henes>
<t henme name="t henel" >
<j dbc_annot ati on_query
dat asource="til smenv"
jdbc_srid="0"
annot ati on_t abl e=" ANNOTEXT_TABLE"
annot at i on_col urm="t ext obj '
t ext expr _col um="def aul t _annot ati on"
| eaderline_style="L.PH
>sel ect textobj, default_annotation from annotext_table
</j dbc_annot ati on_query>
</theme>
</t hemes>
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Example 2-38 Script to Generate Annotation Text Data

SET ECHO ON

SET FEEDBACK 1

SET NUMA DTH 10

SET LI NESI ZE 100

SET PAGESI ZE 10000

SET SERVERQUTPUT ON SI ZE 5000
SET LONG 20000

SET TIM NG ON

call dbms_j ava. set _out put (5000);

-- Create an annotation text table (a table that has a
-- colum of ST_ANNOTATI ON_TEXT object type), and insert sone records.

create table annotext_table (
i d nunber,
defaul t _annotation varchar2(32),
textobj ST_ANNOTATI ON_TEXT);

insert into annotext_table values (1,' Text_1',
ST_ANNOTATI ON_TEXT(
ST_ANNOTATI ONTEXTELENMENT _ARRAY(
ST_ANNOT_TEXTELEMENT _ARRAY(
ST_ANNOTATI ONTEXTELEMENT( ' Sanpl e Label 1',
SDO_GEOVETRY(2001, null, sdo_point_type(1,1,null),null,null),
SDO_GEOVETRY( 2002, nul I, nul I,
SDO_ELEM | NFO_ARRAY(1, 2, 1),
SDO_ORDI NATE_ARRAY( 0,0, 1,1)), NULL)))));

insert into annotext_table values (2,' Text_2',
ST_ANNOTATI ON_TEXT(
ST_ANNOTATI ONTEXTELENMENT _ARRAY(
ST_ANNOT_TEXTELEMENT _ARRAY(
ST_ANNOTATI ONTEXTELEMENT( ' Sanpl e Label 2',
SDO_GEOVETRY( 2001, nul | , sdo_poi nt _type(10, 10, nul 1), nul |, nul l),
SDO_GEOVETRY( 2002, nul I, nul |,
SDO_ELEM | NFO_ARRAY(1, 2, 1),
SDO_ORDI NATE_ARRAY( 5, 10, 10,10)), NULL))))):

insert into annotext_table values (3, 'Text_3',
ST_ANNOTATI ON_TEXT(
ST_ANNOTATI ONTEXTELENMENT _ARRAY(
ST_ANNOT_TEXTELEMENT _ARRAY(
ST_ANNOTATI ONTEXTELEMENT( nul I,
SDO_GEOVETRY(2002, null, null,
SDO_ELEM | NFO_ARRAY(1, 2, 1),
SDO_ORDI NATE_ARRAY( 2,5, 4,5,6,5)),
SDO_GEQOVETRY( 2002, nul |, nul I,
SDO_ELEM | NFO_ARRAY(1, 2, 1),
SDO_ORDI NATE_ARRAY(4, 3, 4,5)),
"<?xm version="1.0" encodi ng="UTF-8" ?>
<textAttributes xm ns:xsi="http://ww.w3.org/ 2001/ XM_.Schena- i nst ance"
xsi : noNanespaceSchenalLocation="../../annotation_text.xsd">
<textStyle fontFam|y="Dial og" fontSize="14" fill="blue"/>
<textlayout/>
</textAttributes>'

)))));
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insert into USER _ANNOTATI ON_TEXT_METADATA val ues(
" ANNOTEXT_TABLE', ' TEXTOBJ', null, null, null);

updat e user _annotation_text_netadata set

t ext _expressi on="defaul t _annotation',

text_attributes =

"<?xm version="1.0" encodi ng="UTF-8" ?>

<textAttributes xmns:xsi="http://ww.w3.org/ 2001/ XM.Schena-i nst ance"

xsi : noNanespaceSchenalLocation="../../annotation_text.xsd">

<textStyle fontFam|ly="Serif" fontSize="14" fill="#ff0000"/>
<textlayout/>

</textAttributes>';

-- Register the annotation text geonetry envel ope on the user
-- metadata view of geonetries.

I NSERT | NTO USER_SDO_GEOM METADATA
VALUES (
* ANNOTEXT_TABLE',
" TEXTOBJ. PRI VATEENVELOPE'
SDO DI M _ARRAY(
SDO DI M ELEMENT(' X', 0.0, 10.0, 0.0005),
SDO DI M ELEMENT(' Y', 0.0, 10.0, 0.0005)

),
null  -- SRID

)i

-- Create a spatial index on the annotation text envel ope.

create index anno_text_idx on annotext _tabl e(textobj.privateenvel ope)
i ndextype is ndsys. spatial _i ndex;

I NSERT | NTO user _sdo_themes VALUES (
" ANNOTEXT_THEME' ,
" Annotation text',
" ANNOTEXT_TABLE' ,
' TEXTOBJ'
'<?xm version="1.0" standal one="yes" ?>
<styling_rules theme_type="annotation">
<rule >
<features style="L.PH'> </features>
</rul e>
</styling_rules> );

commit;
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2.3.11 LRS (Linear Referencing System) Themes

ORACLE

An LRS theme is a special kind of map visualization component theme useful for
visualizing features defined using the linear referencing system (LRS) of Oracle
Spatial and Graph, which is explained in Oracle Spatial and Graph Developer's Guide.

Two tables are needed by an LRS theme: one (the LRS table) has an LRS geometry
column, and the other (the join table) has one or two measure columns. Point events
must have one measure column in the join table (for example, a road sign located at

a measure of m1, and an accident that occurred at a measure of m2); while linear
events must have two measure columns, one for a starting measure and one for an
end measure (for example, from measure m1 to measure m2 the road pavement
condition is poor, and from measure nl1 to measure n2 the condition is fair). Each
event is stored in one row in the join table.

After an LRS theme is defined, you only need to specify the theme name in a map
request when you use the theme. The map visualization component automatically
finds the theme's definition and constructs a query that joins these two specified
tables; it then generates the geometry data by internally using an LRS function, either
SDO_LRS.LOCATE_PT for point events or SDO_LRS.CLIP_GEOM_SEGMENT for
linear events. The map visualization component then renders the generated point or
linear segment, together with their attribute data, according to the styling rules for the
theme.

To create a predefined LRS theme, you must store the definition of the LRS theme in
the database by inserting a row into the USER_SDO_THEMES view. Example 2-39
stores the definition of an LRS theme named LRS THEME.

In Example 2-39, the LRS table name (INTERSTATES_LRS, which has three columns,
GEOM, HIGHWAY, and ROUTEN) is inserted in the BASE_TABLE column of the
USER_SDO_THEMES view, the LRS geometry column (GEOM) is inserted in the
GEOMETRY_COLUMN column, and XML document with one <styl i ng_rul es>
element is inserted into the STYLING_RULES column.

In the <styling_rul es> element for an LRS theme, t heme_t ype must be | rs in order
for this theme to be recognized as an LRS theme.

If the optional key_col um attribute is omitted, no key column is included when
constructing a query string to fetch data from a database. This is different from a
predefined geometry theme, in which the ROWID column is the default key column.

The child elements <rul e>, <hi dden_i nf 0>, <j 0i n_t abl e>, and <j oi n_col unms>
can be included within the <styl i ng_r ul es> element. The <j oi n_t abl e> and
<j oi n_col ums> child elements are specific to LRS themes.

The <rul e> element for an LRS theme is similar to the definition in a predefined
themes, but its child element <f eat ur es> must contain an asi s attribute with its value
settotrue (asi s="true").There can be 0, 1, or more <r ul e> elements within a
<styling_rul es>element.

The <hi dden_i nf 0> element is optional for an LRS theme. It is defined for use in
Oracle Maps applications. It specifies a list of attributes from either the LRS table or
the join table, or both.

In <j oi n_t abl e> element, the nane attribute (pavenent _condi ti on in this example)
specifies the join table name. In this example, the join table contains columns such
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as id, seg_id, condition, from_measure, and to_measure. If two measure columns

are used to define linear events in the join table, then attributes start _neasur e and
end_neasure (from measur e and t o_neasur e in this example) must be specified, which
indicate column names of measurements in the join table. If the join table contains one
measure for point events, then a neasur e attribute is specified in this <j oi n_t abl e>
element.

In the <j oi n_col ums> element, the I rs_tabl e_col unm and j oi n_t abl e_col um
attributes must be specified, where | rs_t abl e_col unm defines the column from the
LRS table, and j oi n_t abl e_col um specifies the column from the join table to join
these two tables.

Example 2-40 shows a map request that uses the predefined LRS theme from
Example 2-39.

# See Also:

XML Format for Styles, Themes, Base Maps, and Map Tile Layers for
reference information about elements and attributes specific to LRS themes
(such as the <j oi n_t abl e> and <j oi n_col ums> elements).

Example 2-39 Creating an LRS Theme

I NSERT | NTO user _sdo_t hemes (nane, description, base_table, geonmetry_col um,
styling_rules)
VALUES (
" LRS_THEME'
"LRS thene exanple with 3 rules, 2 neasure col ums'
" | NTERSTATES_LRS'
" GEOM ,
"<?xm version="1.0" standal one="yes" ?>
<styling_rules key_colum="id" theme_type="Ilrs">
<rul e>
<features asis="true">
condi tion=""'good'
</features>
<l abel colum="condition" style="T. STREET NAME"/>
<rendering>
<styl e name="L.PTH'/>
</rendering>
</rul e>
<rul e>
<features asis="true">
condition=""fair'
</features>
<l abel colum="condition" style="T. STREET NAME"/>
<rendering>
<styl e name="L. SH'/>
</rendering>
</rul e>
<rul e>
<features asis="true">
condi tion=""poor'
</features>
<l abel col um="condition" style="T. STREET NAME"/>
<rendering>
<styl e name="L. MAJOR STREET"/>
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</rendering>

</rul e>

<hi dden_i nf 0>
<field col um="hi ghway" name="hi ghway name"/>
<field col um="routen" name="hi ghway nunber"/>
<field col um="condition" name="pavenment condition"/>

</ hi dden_i nf 0>

<join_table

name="pavenent _condition"
start_neasure="from neasure"
end_measur e="t o_neasure"

/>

<j oi n_col ums
I rs_tabl e_col um="hi ghway"
join_table_colum="seg_id"

/>

</styling_rul es>

);
Example 2-40 Map Request with Predefined LRS Theme

<?xm version="1.0" standal one="yes" ?>
<map_r equest
title="LRS Thene test"
dat asour ce="nvdenn"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6caf 0"
antialiase="true"
f or mat =" PNG_STREAM' >
<center size="45">
<geoFeat ur e>
<geonetricProperty typeNane="center">
<Poi nt >
<coor di nat es>- 95, 35</ coor di nat es>
</ Poi nt >
</ geometri cProperty>
</ geoFeat ur e>
</center>
<t henes>
<t hene name="LRS THEME"/ >
</t hemes>

</ map_request >

2.3.12 Thematic Mapping

ORACLE

Thematic mapping refers to the drawing of spatial features based on their attribute
values. The map visualization component uses thematic mapping to create maps

in which colors or symbols are applied to features to indicate their attributes. For
example, a Count i es theme can be drawn using colors with different hues that map
directly to the population density of each county, or an Eart hquakes theme can be
plotted with filled circles whose sizes map to the scale or damage of each earthquake.

To achieve thematic mapping, you must first create an advanced style that is suitable
for the type of thematic map, and then create a theme for the features specifying the
advanced style as the rendering style. In the styling rules for the theme, you must also
specify attribute columns in the table or view whose values will be used to determine
exactly how a feature will be rendered thematically by the advanced style.
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For example, assume that you wanted to display a map in which the color used for
each region reflects the level of sales for a particular product. To do this, create an
advanced style that defines a series of individual range-based buckets (see Individual
Range-Based Buckets), where each bucket contains a predefined range of sales
values for a product, and each bucket has an associated rendering style. (Each region
will be rendered using the style associated with the range in which that region's

sales value falls.) Also specify the name of the column or columns that provide the
attribute values to be checked against the ranges. In other words, the advanced style
defines how to map regions based on their sales values, and the theme's styling rules
tie together the advanced style and the attribute column containing the actual sales
values.

Figure 2-13 shows the relationship between an advanced style and a theme, and
how the style and the theme relate to the base table. In this figure, the advanced
style named V. SALES defines the series of buckets. The predefined theme named
SALES BY_REGQ ON specified the V. SALES style in its styling rules. The theme also
identifies the SALES column in the REGIONS table as the column whose value is

to be compared with the bucket ranges in the style. (Each bucket could be associated
with a labeling style in addition to or instead of a rendering style, as explained in
Specifying a Label Style for a Bucket.)

Figure 2-13 Thematic Mapping: Advanced Style and Theme Relationship

ORACLE

Step 1: create Advanced style [MSAZES Step 2 create
Predefined theme SALES BY REGION
<AdvancedStyle=
<BucketStyles Basze table: regions
<Buckets> i Geometry column: geometry
<RangedBucket high="1" style="c.rhl3 1" />
<RangedPucket low="1" high="3" style="crbl3 2"/> T <styling_rules> *
<RangedBucket low="3" high="7" style="c.rbl3_3"/> 4 <rule column="sales">
<RangedBucket low="T" high="10" style="c.rb13_4" /> <features style="V.SALES">
<RangedBucket low="10" 4 style="crhl3 5" /- HEEEE =/features>
'y <label column="natne" style="T NAME">1
</Buckets> </label>
</BucketStyle=
<fAdvancedStyle> <frile>
<fatyling rules=

regions {geom, sales, name)

In addition to the individual range-based buckets shown in Figure 2-13, the map
visualization component supports other bucket styles, as explained in Bucket Styles.
You can also use more than one attribute column for thematic mapping, such as when
drawing pie charts.

The rest of this section presents additional examples of thematic mapping.

Example 2-41 is the XML definition for an Ear t hquakes theme.
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< Note:

The | abel attribute value (for example, | abel =" ess than 4") is not
displayed on the map, but is used only in a label that is compiled for an
advanced style.

The seq attribute value (for example, seq="0") is ignored by the map
visualization component, which determines sequence only by the order in
which elements appear in a definition.

Example 2-42 used the <Vari abl eMar ker St yl e> tag. The following examples use the
<Col or ScheneSt yl e> tag in creating thematic maps of census blocks in California.
Example 2-43 illustrates the use of a graduated color scale for a thematic mapping of
population density. Example 2-44 is a thematic mapping of average household income
using a graduated color scale. Example 2-45 is also a thematic mapping of average
household income, but it uses a specific color style for each income range rather a
graduated scale.

e messo gasstation, mtexaco gasstation, and the other style names have a
space between the words in their names.

e The names are not case-sensitive. Therefore, be sure not to use case as a way of
differentiating names. For example, m esso gasst ati on and M ESSO GASSTATI ON
are considered the same name.

* A default collection bucket can be specified by using #DEFAULT# as its value. This
bucket is used for any column values (gas station names) that are not specified in
the other buckets.

A theme (t hene_gasst ati on) is then defined that specifies the column (MERK) in
the table that contains company names. The styling rules of the theme are shown in
Example 2-47.

Table 2-2 Table Used with Gasoline Stations Theme
]

Column Data Type

FID NOT NULL NUMBER
ID NUMBER

NAAM VARCHAR2(31)
STRAAT_ VARCHAR2(30)
NR NUMBER

TV VARCHAR2(1)
AAND VARCHAR2(2)
PCODE VARCHAR2(6)
PLAATS VARCHARZ2(10)
GEOM SDO_GEOMETRY
MERK VARCHARZ2(40)

In this table, the GEOM column contains spatial geometries, and the MERK column
contains company names (Shel |, Esso, and so on).
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The styling rules for the t hene_gasst at i on theme specify that the marker (style

v. gasstations) at a location specified by the content of the GEOM column is
determined by the value of the MERK column for that row. The style v. gasst ati ons
(see Example 2-46) specifies that if the column value is Shel | , use the style m shel |
gasstati on; if the column value is Esso, use the style m esso gasstati on; and so
on, including if the column value is any one of Avi a, Benzi nex, @8, Total ,and Wtte
Ponp, use the style m generi ¢ gasstation; and if the column value is none of the
preceding, use the style m defaul t gasstati on.

Example 2-41 XML Definition of Styling Rules for an Earthquakes Theme

<?xm version="1.0" standal one="yes"?>
<styling_rul es theme_type="nature">
<rul e col um="RI CHTER_SCALE" >
<features style="v.earthquakes">
</features>
</rul e>
</styling_rul es>

The theme in Example 2-41 has only one rule. The <rul e> element includes an
attribute named col umrm that does not appear in the Ai r port theme in Example 2-6.
The col um attribute specifies one or more columns (comma-delimited) that provide
the attribute values needed for thematic mapping. The style specified for the

<f eat ures> element is named v. ear t hquakes, and it is an advanced style.

Another part of the definition of the Ear t hquakes theme specifies the table that
contains the data to be rendered. This table must contain a column named
RICHTER_SCALE in addition to a column (of type SDO_GEOMETRY) for the spatial
data. (The table and the column of type SDO_GEOMETRY must be identified

in the BASE_TABLE and GEOMETRY_COLUMN columns, respectively, of the
USER_SDO_THEMES view, which is described in xxx_SDO_THEMES Views.) The
RICHTER_SCALE column must be of type NUMBER. To understand why, look at the
advanced style definition in Example 2-42.

Example 2-42 Advanced Style Definition for an Earthquakes Theme

<?xm version="1.0" ?>
<AdvancedStyl e>
<Vari abl eMarker Styl e basemarker="mcircle" startsize="7" increment="4">
<Bucket s>
<RangedBucket seq="0" |abel ="Iess than 4" high="4"/>
<RangedBucket seq="1" |abel="4 - 5" |ow="4" high="5"/>
<RangedBucket seq="2" |abel="5 - 6" |ow="5" high="6"/>
<RangedBucket seq="3" |abel="6 - 7" low="6" high="7"/>
<RangedBucket seq="4" |abel="7 and up" |ow="7"/>
</ Bucket s>
</ Vari abl eMar ker Styl e>
</ AdvancedStyl e>

This style specifies that the marker named m ci rcl e is used to indicate the location
of an earthquake. The size of the marker to be rendered for an earthquake depends
on the numeric value of the RICHTER_SCALE column for that row. In this example
there are five buckets, each covering a predetermined range of values. For example,
if an earthquake is of magnitude 5.7 on the Richter scale, the marker size will be

15 pixels (7 + 4 + 4), because the value 5.7 falls in the third bucket (5 - 6) and the
starting marker size is 7 pixels (st artsi ze="7") with an increment of 4 for each range
(increment="4").
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Example 2-43 Mapping Population Density Using a Graduated Color Scheme

# ca pop density usbg_hhinfo
<?xm version="1.0" standal one="yes" ?>
<styling_rules theme_type="political">
<rul e col um="densitycy">
<features style="v.CA Pop density">
</features>
</rul e>
</styling_rul es>

The table named USBG_HHINFO includes a column named DENSITYCY (used in
Example 2-43). The definition of the style (v. CA Pop densi ty) that corresponds to this
population density theme is as follows:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Col or ScheneStyl e basecol or="#ffff00" strokecol or="#00aaaa" >
<Buckets | ow="0.0" hi gh="20000.0" nbuckets="10"/>
</ Col or ScheneSt yl e>
</ AdvancedStyl e>

The base color (basecol or) and the stroke color (st rokecol or) are 24-bit RGB (red-
green-blue) values specified using a hexadecimal notation. The base color value is
used for the first bucket. The color value for each subsequent bucket is obtained by
first converting the base color from the RGB to the HSB (hue-saturation-brightness)
model and then reducing the brightness by a fixed increment for each bucket. Thus,
the first bucket is the brightest and the last is the darkest.

As in Example 2-43, Example 2-44 illustrates the use of a base color and a graduated
color scheme, this time to show household income.

Example 2-44 Mapping Average Household Income Using a Graduated Color
Scheme

<?xm version="1.0" standal one="yes"?>
<l-- # ca hh income theme table = usbg_hhinfo -->
<styling_rul es>
<rul e col um="avghhi cy">
<features style="v.ca income">
</features>
<rul e>
</styling_rul es>

The table named USBG_HHINFO includes a column named AVGHHICY (used in
Example 2-44 and Example 2-45). The definition of the style (v. ca i ncone) that
corresponds to this average household income theme is as follows:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Col or ScheneStyl e basecol or="#ffff00" strokecol or="#00aaaa" >
<l-- # income range with a color gradient -->
<Bucket s>
<RangedBucket seq="0" |abel ="less than 10k" hi gh="10000"/>
<RangedBucket seq="1" |abel ="10-15k" | ow="10000" hi gh="15000"/>
<RangedBucket seq="2" |abel ="15-20k" | ow="15000" hi gh="20000"/>
<RangedBucket seq="3" |abel ="20-25k" | ow="20000" hi gh="25000"/>
<RangedBucket seq="4" |abel ="25-35k" | ow="25000" hi gh="35000"/>
<RangedBucket seq="5" |abel ="35-50k" | ow="35000" hi gh="50000"/>
<RangedBucket seq="6" |abel ="50-75k" | ow="50000" hi gh="75000"/>
<RangedBucket seq="7" |abel ="75-100k" | ow="75000" hi gh="100000"/>
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<RangedBucket seq="8" |abel ="100-125k" | ow="100000" hi gh="125000"/>
<RangedBucket seq="9" |abel ="125-150k" | ow="125000" hi gh="150000"/>
<RangedBucket seq="10" | abel ="150-250k" | ow="150000" hi gh="250000"/>
<RangedBucket seq="11" | abel ="250-500k" | ow="250000" hi gh="500000"/>
<RangedBucket seq="12" | abel ="500k and up" | ow="500000"/>
</ Bucket s>
</ Col or ScheneSt yl e>
</ AdvancedStyl e>

For individual range-based buckets, the lower-bound value is inclusive, while the
upper-bound value is exclusive (except for the range that has values greater than
any value in the other ranges; its upper-bound value is inclusive). No range is allowed
to have a range of values that overlaps values in other ranges.

Example 2-45 uses specific color styles for each average household income range.

Example 2-45 Mapping Average Household Income Using a Color for Each
Income Range

<?xm version="1.0" standal one="yes"?>
<l-- # ca hh income thenme table = usbg_hhinfo -->
<styling_rul es>
<rul e col um="avghhi cy">
<features style="v.ca income 2">
</features>
<rul e>
</styling_rul es>

The definition of the v. ca i ncone 2 style is as follows:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket Styl e>
<Bucket s>
<l-- # income ranges with specific colors -->
<RangedBucket seq="0" |abel ="l ess than 10k" hi gh="10000" style="c.rb13_1"/>
<RangedBucket seqg="1" |abel ="10-15k" | ow="10000" hi gh="15000" style="c.rb13_2"/>
<RangedBucket seq="2" |abel ="15-20k" | ow="15000" hi gh="20000" style="c.rb13_3"/>
<RangedBucket seq="3" |abel ="20-25k" | ow="20000" hi gh="25000" style="c.rbl3_4"/>
<RangedBucket seq="4" | abel ="25-35k" | ow="25000" hi gh="35000" style="c.rb13_5"/>
<RangedBucket seqg="5" |abel ="35-50k" | ow="35000" hi gh="50000" style="c.rbl3_6"/>
<RangedBucket seq="6" |abel ="50-75k" | ow="50000" hi gh="75000" style="c.rb13_7"/>
<RangedBucket seq="7" |abel ="75-100k" | ow="75000" hi gh="100000" style="c.rb13_8"/>
<RangedBucket seq="8" |abel ="100- 125k" | ow="100000" hi gh="125000" style="c.rb13_9"/>
<RangedBucket seq="9" |abel ="125-150k" | ow="125000" hi gh="150000" style="c.rb13_10"/>
<RangedBucket seq="10" | abel ="150-250k" | ow="150000" hi gh="250000" style="c.rb13_11"/>
<RangedBucket seq="11" | abel ="250- 350k" | ow="250000" hi gh="350000" style="c.rb13_12"/>
<RangedBucket seq="12" |abel ="350k and up" |ow="350000" style="c.rb13_13"/>
</ Bucket s>
</ Bucket Styl e>
</ AdvancedSt yl e>

Each <RangedBucket > definition has a specified style.

The following examples create an advanced style to identify gasoline stations operated
by different oil companies, and a theme that uses the style. A <Col | ecti onBucket > tag
is used to associate a column value (Shel | ; Esso; Texaco; BP; any of Avi a, Benzi nex,
B, Total , Wtte Ponp; and all others for a default category) with a style appropriate
for that company's stations, as shown in Example 2-46.

Example 2-46 Advanced Style Definition for Gasoline Stations Theme

<?xm version="1.0" ?>
<AdvancedStyl e>
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<Bucket Styl e>
<Bucket s>
<Col | ecti onBucket seq="0" |abel ="Shell" style="mshell gasstation">
Shel
</ Col | ecti onBucket >
<Col | ecti onBucket seq="1" |abel ="Esso" style="messo gasstation">
Esso
</ Col | ecti onBucket >
<Col | ecti onBucket seq="2" |abel ="Texaco" style="mtexaco gasstation">
Texaco
</ Col | ecti onBucket >
<Col | ecti onBucket seq="3" |abel ="BP" style="mbp gasstation">
BP
</ Col | ecti onBucket >
<Col | ecti onBucket seq="4" |abel ="CQther" style="mgeneric gasstation">
Avi a, Benzi nex, @, Total , Wtte Ponp
</ Col | ecti onBucket >
<Col | ecti onBucket seq="5" |abel ="DEFAULT" style="mdefault gasstation">
#DEFAULT#
</ Col | ecti onBucket >
</ Bucket s>
</ Bucket Styl e>
</ AdvancedStyl e>

Notes on Example 2-46:
Example 2-47 Styling Rules of Theme Definition for Gasoline Stations

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e col um="nerk">
<features style="v.gasstations">
</features>
<l abel col um="merk" style="t.SansSerif red 10">
1
</| abel >
</rul e>
</styling_rul es>

This theme depends on a table named NED_GASSTATIONS, which has the columns
shown in Table 2-2 (with column names reflecting the fact that the developer's
language is Dutch).

*  Thematic Mapping Using External Attribute Data

2.3.12.1 Thematic Mapping Using External Attribute Data

ORACLE

Previous discussion of thematic mapping has assumed that both the attribute data
(such as population of sales totals) and the geospatial data (geometry objects
representing boundaries, locations, and so on) are in the same database. However,
the attribute data can come from a source outside the current database; for example,
the attribute data might reflect aggregated results of a business intelligence (BI) query
performed on a different database, or the attribute data might come from a comma-
delimited list of sales values exported from a spreadsheet. Such attribute data, from
outside the database that contains the geospatial data, is called external attribute
data.

To use external attribute data with the map visualization component, you must use
the nonspatial data provider plug-in mechanism, in which a custom data provider is
associated with a map visualization component theme (predefined or dynamic) in the
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same map request. When the map visualization component processes the theme, it
calls the nonspatial data provider to join nonspatial attribute data with the spatial data
that has been fetched for the theme.

To use a nonspatial data provider, follow these steps:

1. Implement your Java nonspatial data provider by
implementing the map visualization component defined interface
oracl e. mapvi ewer . share. ext . NSDat aPr ovi der.

2. Register the nonspatial data provider implementation with the map visualization
component (in its configuration file). There you can also specify a set of global
parameters that your implementation may depend on. Each custom data provider
implementation class must have a unique ID that you assign.

3. Place a library containing the nonspatial data provider implementation classes in
the library path of the map visualization component, such as its web/ VEB- | NF/ 1 i b
directory.

4. Include the nonspatial data provider implementation in a map request by invoking
the following method on the map visualization component Java client API class
MapViewer:

addNSDat aPr ovi der (j ava. l ang. String providerld,
java.lang. String forThene,
java.lang. String spatial KeyCol um,
java.lang. String custonRenderingStyl e,
java.util.Properties paranms,
long tineout)

For information about the addNSDat aPr ovi der parameters, see the Javadoc
reference information for the map visualization component, available at a URL in
the form htt p: // host: port/ mapvi ewer/ mapcl i ent, where host and port indicate
where Oracle Fusion Middleware listens for incoming requests. For example:
http://ww. mycorp. com 8888/ mapvi ewer/ mapcl i ent

Example 2-48 shows a simple nonspatial data provider implementation. This
implementation is also supplied with the map visualization component as a default
nonspatial data provider.

Example 2-48 Nonspatial (External) Data Provider Implementation

i nmport java.io.Buf feredReader;
i mport java.io.Fil eReader;
inport java.util.Properties;
inport java.util.Vector;

i mport oracl e. mapvi ewer. share. ext. NSDat aSet ;

i mport oracl e. mapvi ewer. share. ext. NSDat aPr ovi der;
i mport oracl e. mapvi ewer. shar e. ext . NSRow;

import oracle.lbs.util.Logger;

i mport oracl e. mapvi ewer. share. Fi el d;

/**

* A sinple inplenentation of the NSDataProvider interface. Wen invoked, it
supplies tabular attribute data to the map visualization conponent out

* of afile or URL. The data in the file nust be orgazined as follow ng: <br>
* <UL>

* <LI> The first line contain a single character which is the deliniter

* between colums in the subsequent |ines.
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<LI> Each line after the first inthe file represent one data row

<LI> Each field in the row nust be separated by the delimter char only
<LI> The first field in each line must be a string (key) that serves as the
key; the rest of the fields nust be numeric val ues

</ UL>

*

*

*

*

*

*

* When incorporating this data provider in a map request, one of the follow ng
* two paraneters must be specified:

* <UL>

* <LI>file if the customdata is stored in a local file; this paraneter

* specifies the full path to that file

* <LI>wurl if the customdata can be accessed froma web; this paraneter

* specifeis the full URL to the data file.

* </ UL>

*
*
*

/

public class NSDataProviderDefault inplements NSDataProvider

{

private static Logger |og = Logger.getLogger("oracle.sdovis.nsdpDefault");

publi ¢ bool ean init(Properties parans)

{
}

publ i ¢ NSDataSet buil dDat aSet (Properties parans)

{
String file = parans. getProperty("file");
if(filel=null)
return readFronFile(file);

return true,;

String url = parans.getProperty("url");
if(url!=null)
return readFromJrl (url);

log.error("Mst supply either file or url for default NS data provider.");
return null;

}

public void destroy()

{
}

protected NSDataSet readFronFile(String file)
{

Buf f eredReader in = null;

try{
in = new BufferedReader (new Fi | eReader (file));

String line = in.readLine();
String delimter = line.substring(0,1);
Vector rows = new Vector();

while ( (line=in.readLine()) !'= null)

{
NSRow row = bui |l dRow(line, delinmter);
if(row =null)
rows. add(row);
}
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NSDat aSet res = new NSDat aSet (r ows);
return res;
}cat ch(Exception ex)
{
| og.error(ex);
return null;
} finally
{
try{
if(inl=null)
in.close();
}cat ch(Exception e){}
}
}

protected NSDataSet readFromr| (String url)
{

log.error("url not supported yet.");
return null;

}

protected NSRow bui | dRow(String line, String delimter)

{
if(line==null || line.length()<1)
return null;

String[] fields = line.split(delinmter);
if(fields==null || fields.Iength==0)
return null;

Field[] row = new Field[fields.length];

Field a = new Field(fields[0]);
a.setKey(true);

rowf0] = a;

for (int i =1; i <fields.length; i++)
{

try{
doubl e d = Doubl e. parseDoubl e(fields[i]);

a = new Field(d);
rowi] = a;
}cat ch(Exception e)
{

log.warn("invalid row field (key="+fields[0]+")");
return null;

}
}

return new NSRow(row);

}
}

2.3.13 Attributes Affecting Theme Appearance

Some attributes of the <t heme> element affect only the appearance of the map display,
rather than determining the data to be associated with the theme. These appearance-
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related attributes control whether and how the theme is processed and rendered when
a map is generated. Examples include the following attributes:

* min_scal e and max_scal e determine whether or not a theme is displayed at
various map scales (levels of resolution). For example, if you are displaying a
map of streets, there are certain map scales at which the streets would become
too dense for a usable display, such as when viewing an entire state or province.
In this case, you should create a theme for streets, and specify minimum and
maximum scale values to ensure that individual streets affected by the theme are
displayed when the scale is appropriate and otherwise are not displayed.

* | abel s_al ways_on determines whether or not labels for the theme will be
displayed if they would overlap another label. By choosing appropriate
| abel s_al ways_on values and choosing an appropriate order of themes to be
processed within a map request, you can control how cluttered the labels might
become and which labels have priority in getting displayed.

o fast_unpickl e determines the unpickling (unstreaming) method to be used, which
can involve a trade-off between performance and precision in the display.

o fixed_svglabel,visible in_svg,selectable in_svg,onclick, onnousenove,
onnouseover, and onnouseout affect the appearance of SVG maps.

To specify any appearance-related attributes, use the <t hene> element (described in
[31.2.20]) with the XML API.

A map can consist of a combination of elements and attributes.
These elements and attributres can include the following:

* Background image

o Title

* Legend

*  Query window

» Footnote (such as for a copyright notice)

 Base map

* Predefined themes (in addition to any in the base map)
» JDBC themes (with dynamic queries)

* Dynamically defined (temporary) styles

These elements and attributes, when specified in a map request, define the content
and appearance of the generated map. Map Visualization Servers contains detailed
information about the available elements and attributes for a map request.

A map can have a base map and a stack of themes rendered on top of each other in a
window. A map has an associated coordinate system that all themes in the map must
share. For example, if the map coordinate system is 8307 (for Longitude / Latitude
(WGS 84), the most common system used for GPS devices), all themes in the map
must have geometries defined using that coordinate system.

You can add themes to a map by specifying a base map name or by using the
programming interface to add themes. The order in which the themes are added
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determines the order in which they are rendered, with the last specified theme on top,
so be sure you know which themes you want in the background and foreground.

All base map names and definitions for a database user are stored in that

user's USER_SDO_MAPS view, which is described in Map Visualization Component
Metadata Views and xxx_SDO_MAPS Views. The DEFINITION column in the
USER_SDO_MAPS view contains an XML definition of a base map.

Example 2-49 shows a base map definition.

Example 2-49 XML Definition of a Base Map

<?xm version="1.0" ?>

<map_definition>

<t hene name="t hene_us_st at es" m n_scal e="10" nmax_scal e="0"/>
<t hene name="t heme_us_par ks" m n_scal e="5" max_scal e="0"/>
<t heme nane="t heme_us_hi ghways" nin_scal e="5" max_scal e="0"/>
<t heme nane="t heme_us_streets" m n_scal e="0. 05" nmax_scal e="0"/>
</ map_definition>

Each theme in a base map can be associated with a visible scale range within

which it is displayed. In Example 2-49, the theme named t hene_us_street s is not
displayed unless the map request is for a map scale of 0.05 or less and greater

than 0 (in this case, a scale showing a great deal of detail). If the mi n_scal e and
max_scal e attributes are not specified, the theme is displayed whenever the base map
is displayed. (For more information about map scale, see Map Size and Scale.)

The display order of themes in a base map is the same as their order in the base
map definition. In Example 2-49, the t heme_us_st at es theme is rendered first, then
t heme_us_parks, then t hene_us_hi ghways, and finally (if the map scale is within all
specified ranges) t heme_us_streets.

* Map Size and Scale

 Map Legend

2.4.1 Map Size and Scale

ORACLE

Map size is the height of the map in units of the map data space. For example, if the
map data is in WGS 84 geographic coordinates, the map center is (-120.5, 36.5), and
the size is 2, then the height of the map is 2 decimal degrees, the lower Y (latitude)
value is 35.5 degrees, and the upper Y value is 37.5 decimal degrees.

Map scale is expressed as units in the user's data space that are represented by

1 inch on the screen or device. Map scale for the map visualization component is
actually the denominator value in a popular method of representing map scale as 1/n,
where:

e 1, the numerator, is 1 unit (1 inch for the map visualization component) on the
displayed map.

* n, the denominator, is the number of units of measurement (for example, decimal
degrees, meters, or miles) represented by 1 unit (1 inch for the map visualization
component) on the displayed map.

For example:

» If 1inch on a computer display represents 0.5 decimal degree of user data, the
fraction is 1/0.5. The decimal value of the fraction is 2.0, but the scale value for the
map visualization component is 0.5.
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* If 1inch on a computer display represents 2 miles of user data, the fraction is
1/2. The decimal value of the fraction is 0.5, but the scale value for the map
visualization component is 2.

e If 1inch on a computer display represents 10 miles of user data, the fraction is
1/10. The decimal value of the fraction is 0.1, but the scale value for the map
visualization component is 10.

The ni n_scal e and max_scal e attributes in a <t heme> element describe the visible
scale range of a theme. These attributes control whether or not a theme is displayed,
depending on the current map scale. The default scale value for mi n_scal e is
positive infinity, and the default value for max_scal e is negative infinity (or in other
words, by default display the theme for all map scales, if possible given the display
characteristics).

* mn_scal e is the value to which the display must be zoomed in for the theme to
be displayed. For example, if parks have a m n_scal e value of 5 and if the current
map scale value is 5 or less but greater than the nax_scal e value, parks will be
included in the display; however, if the display is zoomed out so that the map scale
value is greater than 5, parks will not be included in the display.

* max_scal e is the value beyond which the display must be zoomed in for the theme
not to be displayed. For example, if counties have a max_scal e value of 3 and
if the current map scale value is 3 or less, counties will not be included in the
display; however, if the display is zoomed out so that the map scale value is
greater than 3, counties will be included in the display.

A high m n_scal e value is associated with less map detail and a smaller scale in
cartographic terms, while a high max_scal e value is associated with greater map detalil
and a larger scale in cartographic terms. (Note that the map visualization component
meaning of map scale is different from the popular meaning of cartographic map
scale.) The m n_scal e value for a theme should be larger than the max_scal e value.
Example 2-49 in Maps includes m n_scal e and max_scal e values.

You also assign scale values for theme labels, to enable the showing or hiding of
labels with values different from the base theme scales, by using the theme label scale
parameters | abel _nmin_scal e and | abel _nax_scal e. These parameters are similar to
the mi n_scal e and max_scal e parameters, but the labels are shown if the map scale

is in the visible range defined by | abel _ni n_scal e and | abel _max_scal e. (The label
scale values are ignored if the theme is not in the visible scale range defined by

m n_scal e and max_scal e.) The following is a theme definition with label scale values;
the labels will be shown when the map scale is between 5 and 2, but the theme
features will be shown when the map scale is between 10 and 0O:

<t heme nanme="theme_us_states" mn_scal e="10" nax_scal e="0"
| abel _mn_scal e="5" | abel _max_scal e="2"/>

To determine the current map scale for a map returned by the map visualization
component, first find the map size, namely the height (vertical span) of the map in
terms of the coordinate system associated with the map data. For example, assume
that a map with a height of 10 (miles, meters, decimal degrees, or whatever unit of
measurement is associated with the data) is requested, and that the map is drawn
on a device with a size of 500 by 350 pixels, where 350 is the height. The map
visualization component assumes a typical screen resolution of 96 dpi. Because

96 pixels equals 1 inch, the height of the returned map is 3.646 inches (350/96 =
3.646). In this example, the size of the map is 10, and therefore the map scale is
approximately 2.743 (10/3.646 = 2.743).
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Alternatively, you can request a map using a map scale value without specifying a unit,
such as 50000 for a scale of 1:50000, by specifying the scal e_node theme attribute
value as rati o. (If the scal e_mode theme attribute value is screen_i nch, the scale
refers to a unit.) To use a scale defined without a unit, request the map specifying the
center and ratio scale.

To find the equivalent map visualization component screen inch scale for a ratio scale,
follow these steps:

1. Find the numerical fraction of a meter associated with one screen pixel. For
example, if the screen resolution is 96 dpi (dots per inch), the number of meters on
the screen for each screen pixel is 0.000265 (that is, 0.0254/96).

2. Find the map scale for one screen pixel (the mapdot Scal e value), as follows:

»  For projected data (meters), multiply the result of step 1 by the ratio scale. For
example, if the ratio scale is 50000 (50 thousand) and the screen resolution is
96 dpi, the result is 13.25 meters for each pixel (50000 * 0.000265).

» For geodetic data (degrees), multiply the result of step 1 by the number
of meters (on the surface of the Earth) for each degree. (This number will
depend on the coordinate system associated with the data.) For example, if
one degree = 111195 meters and if the screen resolution is 96 dpi, the result is
29.466675 meters for each pixel (111195 * 0.000265).

» For data using any other unit, use the approach for projected data using
meters.

3. Because the map visualization component scale is per screen inch instead of per
screen pixel, multiply the result of step 2 by the dpi value. For example, if the
result of step 2 is 13.25 meters at 96 dpi, the number of meters for each screen
inch is 1272 (13.25 * 96).

2.4.2 Map Legend

A map legend is an inset illustration drawn on top of the map and describing what
various colors, symbols, lines, patterns, and so on represent. You have flexibility in
specifying the content and appearance of the legend. You can:

e Customize the background, border style, and font

e Have one or more columns in the legend

e Add space to separate legend entries

e Indent legend entries

e Use any map visualization component style, including advanced styles

Example 2-50 is an excerpt from a request that includes a legend.
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Figure 2-14 Map with Legend
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Notes on Example 2-50 and Figure 2-14:

e This example shows a legend with a single column, although you can create
multiple columns in a legend.

e Each entry in the column definition can identify label text and whether the text
is the legend title (is_titl e="true"), a style name and associated text, or a
separator (i s_separat or ="t rue") for vertical blank space to be added (after the
cities entry in this example).

As an alternative to specifying the legend content in one or more <column> elements,
you can request an automatic legend based on the map request. With an automatic
legend, you specify the legend header, and the map visualization component
generates the legend based on the themes that have any interaction with the map
area. Themes from the map request and from the base map are considered. (Some
legend items might not be visible, though, such as if a theme interacts with the query
window but no features of the theme are visible on the map.)

Example 2-51 is a map request that requests an automatic legend (because the
<l egend> element does not include any <col um> elements).

Example 2-52 requests an automatic legend in which the <| egend> elements
specifies the themes to be used to generate the legend items. In this example,
even if the map result shows more themes, the legend items are based on the

ORACLE"
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THEME_COUNTI ES_ 3397829 and THEME_US_AI RPCRT themes specified in the <l egend>
element.

You cannot combine an automatic legend with the use of <col um> elements. If the
<| egend> element contains any <col urm> elements, a column/entry legend is created.

The map visualization component uses the following considerations when it builds
automatic legend items:

e Each legend column has a maximum of five entries (an advanced style is
considered one entry).

e The legend text for simple rendering styles comes from the theme description if
defined, otherwise from the theme name.

e If arendering style is used in more than one theme, the style is repeated in the
legend but with text related to the theme to which it applies.

e Labeling styles are not repeated in the legend. The style text for labeling styles
comes from the style description.

e Advanced styles are not repeated in the legend.

If you also specify a map title, note, or logo (or any combination), be sure that the
legend and the other features have different positions. (Map titles, notes, and logos are
explained in Specifying Global Map Configuration Options.) The default position for a
legend is SOUTH VEST.

Example 2-50 Legend Included in a Map Request

<?xm version="1.0" standal one="yes"?>
<map_r equest
basemap="density_nap"
dat asource = "nvdeno"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6cae0"
antialiase="fal se"
f or mat =" PNG_STREAM' >
<center size="4.2">
<geoFeature render_styl e="mimgel34_bw'>
<geonetricProperty typeName="center">
<Poi nt srsName="SDO 8307" >
<coordi nat es>-121. 2615, 37.5266</ coor di nat es>
</ Poi nt >
</ geomet ri cProperty>
</ geoFeat ur e>
</center>

<l egend bgstyle="fill :#ffffff;fill-opacity:100;stroke: #a3a3a3"
profile="MEDI UM position="SOUTH VEST" >
<col um>
<entry text="Legend" is_title="true" />
<entry style="MI|MGEL134_BW text="Center" />
<entry style="MALL_CITY_L2" text="Cities" />
<entry is_separator="true" />
<entry style="L.S04_ROAD | NTERSTATE" text="Interstates" />
<entry text="County popul ation:" />
<entry style="V. COUNTY_POP_DENSI TY_8" tab="1" />
</ col um>
</l egend>
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<l--
<t hemes>

</t henes>
-->

</ map_r equest >

Figure 2-14 shows a map with the legend specified in Example 2-50.
Example 2-51 Map Request with Automatic Legend

<?xm version="1.0" standal one="yes"?>
<map_r equest
title="Automatic |egend"
dat asource = "nvdeno"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6cae0"
antial i ase="fal se"
f or mat =" PNG_STREAM' >
<center size="4.5">
<geoFeature >
<geonetricProperty typeName="center">
<Poi nt >
<coordi nat es>- 122. 2615, 37.5266</ coor di nat es>
</ Poi nt >
</ geonetri cProperty>
</ geoFeat ur e>
</ center>

<t hemes>
<t heme nane="THEME_COUNTI ES_3397829" />
<t heme name="THEME_US_ROAD1" />
<t heme nane="THEME_US_AI RPORT" />

</t hemes>

<l egend bgstyle="fill:#ffffff;fill-opacity:128; stroke: #ff0000; stroke-

opacity: 128" profile="nedi unt font="Courier">

</ 1 egend>
</ map_r equest >

Example 2-52 Automatic Legend with Themes Specified

<map_r equest
title="Legend with themes defined"
dat asource = "nvdeno"
wi dt h="640"
hei ght =" 480"
bgcol or ="#a6cae0"
antialiase="fal se"
f or mat =" PNG_STREAM' >
<center size="4.5">
<geoFeature >
<geonetricProperty typeName="center">
<Poi nt >
<coordi nat es>-122. 2615, 37.5266</ coor di nat es>
</ Poi nt >
</ geomet ri cProperty>
</ geoFeat ur e>
</center>
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<t hemes>
<t hene name="THEME_COUNTI ES_3397829" />
<t hene name="THEME _US_ROAD1" />
<t hene name="THEME_US_Al RPORT" />

</t hemes>

<l egend bgstyle="fill :#ffffff;fill-opacity:128; stroke: #ff0000; stroke-
opacity: 128" profile="nedi unt font="Courier">
<t hemes>
<t hene name="THEME_COUNTI ES_3397829" />
<t hene name="THEME_US_Al RPORT" />
</t hemes>
</l egend>

</ map_r equest >

2.5 Data Sources

ORACLE

A data source corresponds to a database schema or user.

Before you can draw any spatial data in a database schema, you must first define
(create) a data source for the schema, either permanently or dynamically:

*  You can define a data source permanently by specifying its connection information
and user login credentials in the map visualization component configuration file
(mapVi ewer Confi g. xm).

*  You can define or modify a data source dynamically using the map visualization
component administration (Admin) page.

Each map request must specify a master data source. You can, however, specify a
different data source for individual themes added to the map request. This makes it
easy to aggregate data stored across different database schemas. If a theme has

no specified data source, it is associated with the master data source. A base map
(and thus the themes included in it) is always associated with the master data source.
When a theme is processed, all of its underlying data, as well as the styles referenced
in its definition, must be accessible from the data source or sources associated with
the theme.

Each data source has associated renderers (sometimes called mappers or map
makers), the number of which is determined by the nunber _of mapper s attribute

in the <map_dat a_sour ce> element. This attribute (described in Defining Permanent
Map Data Sources) affects the number of database connections created for each
data source when map requests are processed. The number of renderers specified
in a data source also is the maximum number of concurrent requests that can

be processed for that data source. Each additional renderer requires only a small
amount of memory, so the main potential disadvantage of specifying a large number of
renderers (such as 100) is that the underlying CPU resource might be strained if too
many map requests are allowed to come through, thus affecting the performance of
the entire map visualization component server.

Each data source has its own internal metadata cache. The metadata cache holds
the definitions of all accessed styles, as well as of all predefined themes that originate
from the data source. This eliminates the need to query the database repeatedly for
the definition of a style or predefined theme whenever it is needed.

e Catalog Data Sources
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2.5.1 Catalog Data Sources

A catalog data source gets all of its data from local files. The local directory where

the data files are stored is relative to where the mapVi ewer Confi g. xm file is stored.
From another perspective, a catalog data source does not need the Oracle database,
because all necessary data (the spatial geometry data and its attributes, as well as the
metadata for how to rend the spatial data, such as styles and themes) is stored in local
files.

The following are the general steps for creating and using a catalog data source:

1. Export the Necessary Metadata from an Oracle Database
2. Export the Necessary Spatial Tables

3. Edit the Map Visualization Component Configuration File to Add the Catalog Data
Source

4. Restart the Map Visualization Component Server

e Export the Necessary Metadata from an Oracle Database
e Export the Necessary Spatial Tables

e Edit the Map Visualization Component Configuration File to Add the Catalog Data
Source

» Restart the Map Visualization Component Server

2.5.1.1 Export the Necessary Metadata from an Oracle Database

ORACLE

Before creating a catalog data source, you must use the Map Builder utility
to export the metadata to USER_SDO CACHED MAPS. xml , USER SDO THEMES. xni , and
USER_SDO_STYLES. xn files. The following considerations apply:

*  Only external tile layers are supported in catalog data source. So, the tile layers
exported into USER_SDO_CACHED_MAPS.xml must be external tile layers, such
as Oracle eLocation map services.

e All styles needed by the themes in USER_SDO_THEMES.xml must be exported in
to the USER_SDO_STYLES.xml file.

* You need note all required spatial data tables (themes' base tables from which
to fetch spatial data) used by all of the exported themes, so that you can export
each base table into a GeoJSON file (explained in Export the Necessary Spatial
Tables).

In the Map Builder utility, select Tools, then Export Metadata to XML.
Select a temporary directory to store the metadata.
Accept the default prefix (USER_SDO ) for the table names.

P W NP

Select the tile layers, themes, and styles to export. (If you are not sure which
styles are needed for the desired themes, you may export all styles.)

5. Click OK to perform the export operation.

The USER_SDO_CACHED_MAPS. xni , USER_SDO THEMES. xni , and
USER_SDO _STYLES. xni files are created in the specified directory.
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2.5.1.2 Export the Necessary Spatial Tables

For a catalog data source, the spatial data sets are stored in GeoJSON files. One
GeoJSON file corresponds to one spatial table is the database. To export spatial
tables, you send requests to the map visualization component server.

For example, if a spatial table called OBIEE_COUNTRY is needed by a catalog

data source theme (assume that the theme is also called OBIEE_COUNTRY) in the
USER_SDO THEMES. xni file, then this spatial table needs to be exported as a GeoJSON
file. As a convention, you may name it with the same name as the name of the spatial
table. In this case, it is named as OBl EE_CONTRY. j son.

1. Check the themes definition from the USER_SDO THEMES. xn file. For example, if a
theme named OBIEE_COUNTRY uses the OBIEE_COUNTRY spatial table, then
the spatial table needs to be exported. The table's columns and expected names
must be identified, and the column names are the same as the name attributes in
the theme definition. In the following example, the ISO_COUNTRY_CODE column
is mapped as Country Code:

<t heme>
<nane>0Bl EE_COUNTRY</ name>
<descri ption><! [ CDATA[ OBl EE Country]]></descri ption>
<base_t abl e>0Bl EE_COUNTRY</ base_t abl e>
<geonet ry_col um>GEOVETRY</ geonet ry_col urm>
<styling_rul es><! [ CDATA[ <?xm version="1.0" standal one="yes"?
><styling_rul es>
<hi dden_i nf 0>
<field col um="1SO COUNTRY_CCDE" name="Country Code"/>
<field col um="NAME" name="Country Name"/>
<field col um="NAME_I NI T* name="Country Name (lnit)"/>
</ hi dden_i nf 0>
<rul e>
<features style="C Al RPORTS"'> </features>
<l abel col um="NAME_LABEL" style="T. COUNTRY_NAME_10"> 1 </| abel >
</rul e>
</styling_rules>]]></styling_rul es>
</t henme>

2. Identify the spatial table columns. In the following example, base table
OBIEE_COUNTRY has the spatial geometry column named GEOMETRY:

SQL> describe obiee_country

Name Nul | ? Type

NAME VARCHAR2( 255 CHAR)
NAVE_I NI T VARCHAR2( 1020 CHAR)
OBl EE_LOVER VARCHAR2( 1020 CHAR)
| SO_COUNTRY_CODE VARCHAR2( 5)

SQKM NUVBER( 11)
NAVE_LABEL VARCHAR2( 255 CHAR)
CGEOVETRY MDSYS. SDO_GEOMETRY

3. Create request strings to the map visualization component data server. For
example, if OBIEE_COUNTRY is the base table, and if the map visualization
component is running at | ocal host : 8080, and if the data source name is
nmy_ds_name with spatial data retrieval enabled, you can send a request string like
the following:
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http://1ocal host: 8080/ napvi ewer/dataserver/ny_ds_name?

t =obi ee_countryé&sql =sel ect iso_country_code as id, iso_country_code

as "country Code", name as "Country Nane", name_init

as "Country Nane (lnit)", nane_| abel, geonetry from

obi ee_country& d_col =i d&si npl i f y=t rue&t hr eshol d=908& ncl ude_| abel _box=true

You can save the data set with a name OBl EE_COUNTRY. j son in this case to the
temporary folder where the exported metadata (the USER_SDO CACHED MAPS. xni ,
USER_SDO THEMES. xni , and USER_SDO _STYLES. xni files) is stored.

2.5.1.3 Edit the Map Visualization Component Configuration File to Add the
Catalog Data Source

Edit the mapVi ewer Confi g. xnl file and add the catalog data source. For example:

<map_dat a_sour ce name="cat al ogds1"
catal og_dir="../catal ogs/ dat af ol der 1"
private="true"
nunber _of _mapper s="3"
al I ow j dbc_t hene_based_f oi ="true"
edi tabl e="fal se"/>

For the preceding catalog data source definition, you must create the specified

cat al og_di r folder relative to where the mapVi ewer Confi g. xm fil e is stored, and
then copy all data files into the folder: that is, the three exported metadata files
(USER_SDO_CACHED MAPS. xnl , USER_SDO_THEMES. xnl , and USER_SDO STYLES. xn ) and
all exported GeoJSON files, such as OBl EE_COUNTRY. j son in this example.

2.5.1.4 Restart the Map Visualization Component Server

Restart the map visualization component server.

After the map visualization component server is restarted, all the exported tile layers
and themes should be accessible from this catalog data source. For example, you
should see a map image if you send a map request like the following:

http://1ocal host: 8080/ mapvi ewer/ onserver ?2xm _request= <?xnl versi on="1.0"

st andal one="yes" ?> <nmap_request datasource = "catal ogdsl"

w dt h="1024" hei ght="768" format="PNG_STREAM > <center size="200">

<geoFeat ur e><geomet ri cProperty typeNane="center"> <Poi nt> <coordi nates>0, 0</
coor di nat es> </ Poi nt > </ geonetri cProperty></geoFeature> </center> <themes>
<t hene name=" 0Bl EE_COUNTRY" > </t heme> </thenes> </ map_request >

2.6 How a Map Is Generated

ORACLE

When a map request arrives at the map visualization component server, the server
picks a free renderer associated with the master data source in the request.

This topic describes the process that the map visualization component server follows
to generate a map. In brief, the map visualization component performs the following
steps:

1. Parse and process the incoming XML map request.
2. Prepare the data for each theme (executed in parallel).

3. Render and label each theme.
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4. Generate final images or files.

Each map generated by the map visualization component results from its receiving a
valid XML map request. The XML map request is parsed and its content is validated.
The map visualization component then creates any dynamic styles specified in the
XML request. It builds a theme list from all themes included in the base map (if a
base map is specified), as well as any specified predefined or JDBC themes. All
individual features in the request are grouped into a single temporary theme. In other
words, after parsing the incoming request, all data that must be shown on the map is
presented in a list of themes to the map visualization component rendering engine.

The ordering of the themes in the list is important, because it determines the order in
which the themes are rendered. All themes included in the base map (when present)
are added to the list first, followed by all specified themes (predefined or JDBC). The
theme that contains all the individual features is added as the last theme on the list.
Any other requested features of a map (such as legend, map title, or footnote), are
created and saved for rendering later.

For each theme in the request, the map visualization component then creates a
separate execution thread to prepare its data, so that preparation of the themes takes
place in parallel. For a predefined theme, this means formulating a query based on the
theme's definition and any other information, such as the current map request window.
This query is sent to the database for execution, and the result set is returned. The
map visualization component creates individual renderable objects based on the result
set.

* For predefined themes that are fully cached, no query is sent to the database,
because all renderable objects are readily available.

» For JDBC themes, the query supplied by the user is either executed as is (when
the asi s attribute value is TRUE in the JDBC theme definition) or with a spatial
filter subquery automatically applied to it. The spatial filter part is used to limit the
results of the user's query to those within the current requested window.

» For themes that already have renderable features (such as the one containing all
individual features in a request), there is no need to create renderable objects.

After all themes for the map request have been prepared and all necessary data has
been collected, the map visualization component starts to render the map. It creates
an empty new in-memory image to hold the result map, and paints the empty image
with the necessary backgrounds (color or image). It then renders all of the themes in
the theme list.

# Note:

All image or GeoRaster themes are always rendered first, regardless of their
position in the theme list. All other themes, however, are rendered in the
order in which they appear in the theme list.

For each theme, features are rendered in an order determined internally by the map
visualization component. The rendering of each feature involves invoking the drawing
methods of its rendering style. After all themes have been rendered, the labeling
process starts. For each theme whose features must be labeled with text, the map
visualization component invokes algorithms to label each feature, with the specific
algorithm depending on the type of feature (such as polygon or line).
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After all themes have been rendered and (when needed) labeled, the map
visualization component plots any additional map features (such as a legend) on

the internal map image. The map visualization component then converts that image
into the desired format (such as PNG or GIF) specified in the original map request;
however, for SVG maps, instead of using an internal image, the map visualization
component initially creates an empty SVG map object, then creates an SVG document
as a result of the rendering process, and inserts it into the map object.

2.7 Cross-Schema Map Requests

ORACLE

A database user can issue a map request specifying a theme that uses data
associated with another database user, to select data from tables that the other data
source user is authorized to access.

For example, assume that user SCOTT wants to issue a map request using data
associated with user MVDEMO. In general, user SCOTT must be granted SELECT
access on relevant tables owned by user MVDEMO, and the <t hene> element should
generally specify any tables in schema-name.table-name format. In this example
scenario:

* For a geometry table, grant the SELECT privilege on the geometry table of
MVDEMO to SCOTT (see Example 2-53).

» For a GeoRaster table, grant the SELECT privilege on the GeoRaster table and
raster data table or tables of MVDEMO to SCOTT (see Example 2-54).

* For a topology data model table, grant the SELECT privilege on the
topology table, topology column index table, and related topology information
tables (topology-name_EDGES$, topology-name NODES$, topology-name_FACES,
topology-name_RELATIONS) of MVDEMO to SCOTT (see Example 2-55).

*  For network data model tables, grant the SELECT privilege on the network link,
node, path, and path-link tables of MVDEMO to SCOTT (see Example 2-56).

Example 2-53 shows a dynamic theme that accesses the MVDEMO.STATES
geometry table from a data source defined on the SCOTT user.

Example 2-54 shows a dynamic theme that accesses the
MVDEMO.GEORASTER_TABLE GeoRaster table and its RDT from a data source
defined on the SCOTT user. Specify the base (GeoRaster) table in schema-
name.table-name format.

Example 2-55 shows a dynamic theme that accesses the MVDEMO.LAND_PARCELS
topology table and information tables for the CITY_DATA topology from a data source
defined on the SCOTT user. Specify the feature table and the topology in schema-
name.object-name format, if they are owned by a different schema than the one
associated with the data source.

In Example 2-55, you must grant SELECT on the topology column index table name
(<topology-column-index-table-name>) because the spatial index table associated with
the feature table topology column is used by the map visualization component in
topology queries. You can determine the topology column index table name as follows.
Assume the following information:

e Topology feature table owner: MVDEMO
e Topology feature table name: LAND PARCELS
» Topology feature table topology column name: FEATURE
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The following query returns the index table name (in this example, MDTP_14E60$):

SQ.> sel ect sdo_index_table fromall _sdo_index_info
where table_owner = ' MWDEMJ
and tabl e_nane = ' LAND PARCELS'
and col um_name = ' FEATURE'

SDO | NDEX_TABLE

MDTP_14E60$

Then, modify the last GRANT statement in Example 2-55 to specify the <topology-
column-index-table-name>. In this case:

SQL> grant select on MDTP_14E60$ to SCOIT;

Example 2-56 shows a dynamic theme that accesses the MVDEMO.BI_TEST network
and its link, node, path, and path-link tables. Specify the network name in schema-
name.network-name format.

Example 2-53 Cross-Schema Access: Geometry Table

SQ.> grant select on STATES to SCOTT;
<t hemes>
<t hene name="t henel">
<j dbc_query
dat asour ce="scot t ds"
spatial _col um="geont
render _styl e=" MWWDEMO. C. COUNTI ES"
j dbc_srid="8265"
>SELECT geom from MVDEMO. STATES</ j dbc_query>
</theme>
</themes>

Example 2-54 Cross-Schema Access: GeoRaster Table

SQ> grant select on GEORASTER TABLE to SCOTT
SQ> grant select on RDT_GEORL to SCOTT
<t henes>
<t heme name="georaster_t heme">
<j dbc_geor aster_query
geor ast er _t abl e=" MWDEMO. geor ast er _t abl e"
geor ast er _col um="geor aster"
raster_tabl e="rdt_geor1"
jdbc_srid="8307"
dat asour ce="scottds"
asis="fal se">
</j dbc_georaster_query>
</t heme>
</t hemes>

Example 2-55 Cross-Schema Access: Topology Feature Table

SQL> grant select on Cl TY_DATA FACE$ to SCOTT;

SQL> grant select on Cl TY_DATA EDCGE$ to SCOTT;

SQL> grant select on Cl TY_DATA NODE$ to SCOTT;

SQL> grant select on Cl TY_DATA RELATI ON$ to SCOTT;

SQ.> grant select on LAND PARCELS to SCOTT;

SQ.> grant sel ect on <topol ogy-col um-index-tabl e-name> to SCOIT;
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<t hene name="topo_t heme" >
<j dbc_t opol ogy_query
t opol ogy_nane=" WDEMO. Cl TY_DATA"
feature_tabl e=" MVDEMO. LAND_PARCELS"
spatial _col um="FEATURE"
render _styl e=" MWDEMO. C. COUNTI ES"
jdbc_srid="0"
dat asour ce="scot t ds"
asi s="fal se">sel ect feature from WDEMO. | and_parcel s
</j dbc_t opol ogy_query>

</t hene>

</t henes>

Example 2-56 Cross-Schema Access: Network Tables

SQ> grant
SQ> grant
SQ> grant
SQ> grant

<t hemes>

sel ect
sel ect
sel ect
sel ect

on Bl _TEST_LINK$ to SCOTT;
on Bl _TEST_NODE$ to SCOIT
on Bl _TEST_PATH$ to SCOTT;
on Bl _TEST_PLINK$ to SCOTT;

<t hene name="net _thenme" >

<j dbc_net wor k_query
net wor k_name="WDEMO. Bl _TEST"
network_| evel ="1"
jdbc_srid="0"
dat asour ce="scot t ds"
I'ink_styl e=" WDEMO C. RED'
node_styl e=" WDEMO M Cl RCLE"
node_nar ker si ze="5"
asi s="fal se">

</ j dbc_net wor k_query>

</t hene>

</t henes>

2.8 Workspace Manager Support in the Map Visualization
Component

Workspace Manager is an Oracle Database feature that lets you version-enable one or
more tables in the database.

ORACLE

After a table is version-enabled, users in a workspace automatically see the correct
version of database rows in which they are interested. For detailed information about
Workspace Manager, see Oracle Database Workspace Manager Developer's Guide.

You can request a map from a specific workspace, at a specific savepoint in a
workspace, or at a point close to a specific date in a workspace. The following
attributes of the <t hene> element are related to support for Workspace Manager:

* workspace_nane attribute: specifies the name of the workspace from which to get
the map data.

e workspace_savepoi nt attribute: specifies the name of the savepoint to go to in the
specified workspace.

* workspace_dat e attribute: specifies the date to go to (that is, a point at or near the
specified date) in the specified workspace.
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* workspace_date_format attribute: specifies the date format. The default is
mddyyyyhh24m ss. This attribute applies only if you specified the wor kspace_dat e
attribute.

* workspace_dat e_nl spar amattribute: specifies globalization support options. The
options and default are the same as for the nl spar amargument to the TO CHAR
function for date conversion, which is described in Oracle Database SQL
Language Reference.

 workspace_date_tswt z attribute: specifies a Boolean value. TRUE means that the
input date is in timestamp with time zone format; FALSE (the default) means that
the input date is a date string.

The wor kspace_nane attribute is required for the use of Workspace Manager support in
the map visualization component.

If you specify neither the wor kspace_savepoi nt nor wor kspace_dat e attribute, the
map visualization component goes to the latest version of the workspace defined. If
you specify both the wor kspace_savepoi nt and wor kspace_dat e attributes, the map
visualization component uses the specified date instead of the savepoint name.

Example 2-57 shows the definition of a dynamic theme that uses attributes (shown in
bold) related to Workspace Manager support. In this example, the map visualization
component will render the data related to workspace wsp_1 at the savepoint spl.

The following considerations apply to the map visualization component caching of
predefined themes (explained in Caching of Predefined Themes) and the use of
Workspace Manager-related map visualization component attributes:

* The Workspace Manager-related attributes are ignored for predefined themes if
the cachi ng attribute is set to ALL in the <styl i ng_r ul es> element for the theme.

* No caching data is considered if you specify the wor kspace_nane attribute.
Example 2-57 Workspace Manager-Related Attributes in a Map Request

<?xm version="1.0" standal one="yes"?>
<map_r equest
<t henes>
<t heme name="wnt heme" user _clickabl e="fal se"
wor kspace_nanme="wsp_1" wor kspace_savepoi nt ="spl" >
<j dbc_query
spatial _col um="GEOM
render _styl e="styl ename”
jdbc_srid="8307"
dat asour ce="nvdeno"
asis="fal se"> sel ect GEOM ATTR from GEOM TABLE
</jdbc_query>
</t heme>
</t hemes>

</ map_r equest >

2.9 Map Visualization Component Metadata Views

The mapping metadata describing base maps, themes, and styles is
stored in the global tables SDO_MAPS_TABLE, SDO_THEMES_TABLE, and
SDO_STYLES_TABLE, which are owned by MDSYS.
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However, you should never directly update these tables. Each map visualization
component user has the following views available in the schema associated with that
user:

e USER_SDO_STYLES and ALL_SDO_STYLES contain information about styles.
These views are described in xxx_SDO_STYLES Views.

e USER_SDO_THEMES and ALL_SDO_THEMES contain information about
themes. These views are described in xxx_SDO_THEMES Views.

e USER_SDO_MAPS and ALL_SDO_MAPS contain information about base maps.
These views are described in xxx_SDO_MAPS Views.

e USER_SDO_CACHED_MAPS and ALL_SDO_CACHED_MAPS contain
information about configuration settings for map tile layers. These views are
described in xxx_SDO_CACHED_MAPS Views.

" Note:

You can use the Map Builder tool (described in Oracle Map Builder Tool) to
manage most mapping metadata. However, for some features you must use
SQL statements to update the map visualization component metadata views.

The USER_SDO_xxx views contain metadata information about mapping elements
(styles, themes, base maps, cached maps) owned by the user (schema), and the
ALL_SDO_xxx views contain metadata information about mapping elements on which
the user has SELECT permission.

The ALL_SDO_xxx views include an OWNER column that identifies the schema of the
owner of the object. The USER_SDO_xxx views do not include an OWNER column.

All styles defined in the database can be referenced by any user to define that user's
themes, markers with a text style, or advanced styles. However, themes and base
maps are not shared among users; so, for example, you cannot reference another
user's themes in a base map that you create.

The following rules apply for accessing the mapping metadata:

e If you need to add, delete, or modify any metadata, you must perform the
operations using the USER_SDO_xxx views. The ALL_SDO_xxx views are
automatically updated to reflect any changes that you make to USER_SDO_ xxx
views.

e If you need only read access to the metadata for all styles, you should use the
ALL_SDO_STYLES view. Both the OWNER and NAME columns make up the
primary key; therefore, when you specify a style, be sure to include both the
OWNER and NAME.

The preceding map visualization component metadata views are defined in the
following file:

$ORACLE_HOVE/ | bs/ adni n/ mapdefi ni tion. sql
The map visualization component also uses some other metadata views, which may

be defined in other files. You should never modify the contents of these views, which
include the following:
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e MDSYS.USER_SDO_TILE_ADMIN_TASKS includes information about long tasks
related to map tile management. If you stop a long map tile layer task such as
prefetching and then restart the task, the map visualization component uses the
information in the USER_SDO_TILE_ADMIN_TASKS view to resume the task
rather than start over at the beginning.

*  Xxx_SDO_STYLES Views

*  Xxx_SDO_THEMES Views

*  Xxx_SDO_MAPS Views

*  Xxx_SDO_CACHED_MAPS Views

2.9.1 xxx_SDO_STYLES Views

ORACLE

The USER_SDO_STYLES and ALL_SDO_STYLES views have the columns listed in
Table 2-3.

Table 2-3 xxx_SDO_STYLES Views
L

Column Name Data Type Description

OWNER VARCHAR2 Schema that owns the style (ALL_SDO_STYLES only)
NAME VARCHAR2 Unique name to be associated with the style

TYPE VARCHAR2 One of the following values: COLOR, MARKER, LINE,

AREA, TEXT, or ADVANCED
DESCRIPTION VARCHAR2 Optional descriptive text about the style
DEFINITION CLOB XML definition of the style

IMAGE BLOB Image content (for example, ai r port. gi f) for marker or
area styles that use image-based symbols (for markers) or
fillers (for areas)

GEOMETRY SDO_GEOME (Reserved for future use)
TRY

Depending on the Oracle Database release, the ALL_SDO_STYLES view may contain
sample styles owned by the MDSYS schema. If these styles are defined on your
system, you can specify them in theme definitions and map requests, and you can
examine the XML definitions for ideas to use in defining your own styles.

To specify a style (or other type of map visualization component object) that is owned
by a schema other than the one for the current user, you must specify the schema
name, and you must use a colon (:), not a period, between the schema name and the
object name. The following excerpt from a <j dbc_quer y> element refers to the style
named C. RED owned by the MDSYS schema:

<jdbc_query . . . render_styl e="MDSYS: C. RED'>
</j dbc_query>
Example 2-58 finds the nhames of all currently defined styles owned by the MDSYS

schema, and it displays the type, description, and XML definition of one of the styles.
(The example output is reformatted for readability.)
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Example 2-58 Finding Styles Owned by the MDSYS Schema

SELECT owner, name FROM al | _sdo_styl es
VWHERE owner = ' MDSYS' ;

OMER NAVE
NDSYS C. BLACK

VDSYS C. BLACK GRAY
VDSYS C. BLUE

VDSYS C. COUNTI ES

VDSYS C.FACILITY

NDSYS L. MAJOR STREET
VDSYS L. MAJOR TOLL ROAD
NDSYS L. MQ_ROAD2

NDSYS L. PH

NDSYS L. POOR_ROADS
VDSYS L. PTH

VDSYS L. RAl LROAD
VDSYS L. RAVP

NDSYS L. SH

NDSYS L. STATE BOUNDARY
NDSYS M REDSQ

NDSYS M SMALL TRI ANGLE
VDSYS M STAR

VDSYS M TOWN HALL
NDSYS M TRI ANGLE

NDSYS T. Al RPORT NAME
NDSYS T.CITY NAME
NDSYS T. MAP TI TLE
NDSYS T. PARK NAME
NDSYS T. RED STREET
NDSYS T. ROAD NAME
NDSYS T. SHI ELDL

NDSYS T. SHIELD2

NDSYS T. STATE NAME
NDSYS T. STREET NAME

-- Display the type, description, and XM. definition of one style.
SET LONG 4000;
SELECT owner, name, type, description, definition

FROM al | _sdo_styl es WHERE nane = 'L.PH ;

OMER  NAME TYPE DESCRI PTI ON
MDSYS  L.PH LI NE Primary hi ghways
DEFI NI TI ON

<?xm version="1.0" standal one="yes" ?>

<svg wi dth="1in" height="1in">

<desc></ desc>

<g class="line" style="fill:#33a9ff;stroke-w dth:4">

<line class="parallel" style="fill:#aa55cc;stroke-width:1.0"/>
</ g>

</ svg>
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2.9.2 xxx_SDO_THEMES Views

The USER_SDO_THEMES and ALL_SDO_THEMES views have the columns listed in
Table 2-4.

Table 2-4 xxx_SDO_THEMES Views
]

Column Name Data Type Description
OWNER VARCHAR2 Schema that owns the theme (ALL_SDO_THEMES only)
NAME VARCHAR2  Unigue name to be associated with the theme

DESCRIPTION VARCHAR2 Optional descriptive text about the theme
BASE_TABLE VARCHAR2 Table or view containing the spatial geometry column
GEOMETRY_C VARCHAR2 Name of the spatial geometry column (of type

OLUMN SDO_GEOMETRY)
STYLING_RULE CLOB XML definition of the styling rules to be associated with the
S theme

2.9.3 xxx_SDO_MAPS Views

The USER_SDO_MAPS and ALL_SDO_MAPS views have the columns listed in
Table 2-5.

Table 2-5 xxx_SDO_MAPS Views
L |

Column Name Data Type Description

OWNER VARCHAR2 Schema that owns the base map (ALL_SDO_MAPS only)
NAME VARCHAR2  Unigue name to be associated with the base map
DESCRIPTION VARCHAR2 Optional descriptive text about the base map
DEFINITION CLOB XML definition of the list of themes and their scale value

range information to be associated with the base map

2.9.4 xxx_SDO_CACHED_MAPS Views

ORACLE

The USER_SDO_MAPS and ALL_SDO_MAPS views have the columns listed in
Table 2-6.

Table 2-6 xxx_SDO_CACHED_MAPS Views

|
Column Name Data Type Description

NAME VARCHAR2  Unigue name of the cached map source
DESCRIPTION VARCHAR2 Optional descriptive text about the cached map source
TILES_TABLE VARCHAR2  (Not currently used)
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Table 2-6 (Cont.) xxx_SDO_CACHED_MAPS Views

Column Name Data Type

Description

IS_ONLINE VARCHAR2

IS_INTERNAL  VARCHAR2

DEFINITION CLOB

BASE_MAP VARCHAR2

MAP_ADAPTER BLOB

YES if the map tile layer is online, or NOif the map tile layer

is offline. When a tile is missing from the cache and the map
tile layer is online, the map tile server will fetch the tile and
return the fetched tile to the client. When a tile is missing and
the map tile layer is offline, the map tile server will not fetch
the tile but will return a blank image to the client.

YES if the map source is an internal map source, or NOif the
map source is an external map source

XML definition of the map tile layer, as described later in this
section.

Name of the cached map visualization component base
map, if the map source is an internal map source

The jar file that contains the adapter Java classes of the
external map services provider, as described later in this
section.

For detailed information about using the USER_SDO_CACHED_MAPS view, see Map
Tile Server Configuration.

2.10 Oracle Maps

Oracle Maps is the name for a suite of technologies for developing high-performance
interactive web-based mapping applications. It consists of components from both the

server side and the client side.

Overview of Oracle Maps

Architecture for Oracle Maps Applications

Oracle Maps consists of the following main components:

A map tile server that caches and serves pregenerated map image tiles upon a

map image tile request

A map server that generates maps form spatial data to the mapping client upon a

client map image request

A map data server that fetches spatial data from a spatial data provider to the

mapping client

An Ajax-based JavaScript mapping client. (Ajax is an acronym for asynchronous
JavaScript and XML.) This client provides functions for browsing and interacting
with maps, as well as a flexible application programming interface (API).

The map tile server (map image caching engine, described in Map Tile Server)
automatically fetches and caches map image tiles rendered by the Oracle Spatial
and Graph map visualization component or other web-enabled map providers. It also
serves cached map image tiles to the clients, which are web applications developed
using the Oracle Maps client API. The clients can then automatically stitch multiple
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map image tiles into a seamless large map. Because the map image tiles are normally
pregenerated and cached, the application users will experience fast map viewing
performance.

The JavaScript mapping client is a browser side map display engine that fetches map
content from the servers, and presents it to client applications. It:

e Fetches map images tiles from a map visualization component server, from a third
party map service provider, or from its local disk-storage

e Retrieves spatial data from a map visualization component server, from a third
party spatial data provider, or from its local disk-storage and then renders the
spatial data into map images by itself on the client side

e Provides customizable map-related user interaction controls, such as map
dragging and clicking, for the application

e Provides other built-in features and utilities to customize the map contents and
map layout design

The JavaScript mapping client can be easily integrated with any web application or
portal.

2.10.2 Architecture for Oracle Maps Applications

ORACLE

Figure 2-15 shows the architecture of web mapping applications that are developed
using Oracle Maps.

Figure 2-15 Architecture for Oracle Maps Applications
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Referring to Figure 2-15, applications interact with the Oracle Maps architecture as
follows:

* The application is developed using JavaScript, and it runs inside the JavaScript
engine of the web browser.

* The application invokes the JavaScript map client to fetch the map image tiles
from the map tile server, and then it displays the map in the web browser.
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The application invokes the JavaScript map client to fetch the map image in
other form of map services (such as WMS and WMTS) from the server and then
displays the map image.

The application invokes the JavaScript map client to fetch spatial data from the
map data server and then renders the map image to display.

The JavaScript map client controls map-related user interaction for the application.

When the map visualization component server receives a map image request, the
request can be one of its several supported types: a map image tile request to

its map tile server, a map image request to its map server, a WMS map request
to its WMS server, or a WMTS map image tile request to its WMTS server. Each
request will be handled by the server accordingly.

Example 1: When the map tile server receives a map image tile request, it first
checks to see if the requested tile is already cached. If the tile is already in the
cache, the cached tile is then returned to the client. If the tile is not in the cache,
then the map tile server fetches the tile into the cache and returns it to the client.
Tiles can be fetched either directly from the map visualization component map
rendering engine or from an external web map service provider.

Example 2: When the server receives a map image request (instead of a map tile
request) to its map server, the map server renders the image and returns it to the
client. Note that in contrast to the map tile server, the map server generates a map
according to a specified data bounds and renders the data onto an image with
specified dimension, but it does not cache the map image.

When the map data server receives a map data request, it retrieves the spatial
data and returns the spatial data, not map images, to the client.
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The map visualization component, as a set of Java Enterprise Edition packages,
contains a collection of servers to provide mapping services.

These services include a map server, a map data server, a map tile server, a

vector tile server, a WMS server (see OGC WMS Support in the Map Visualization
Component), and a WMTS server (see OGC WMTS Support in the Map Visualization
Component).When you develop Oracle Maps applications, the Oracle Maps APl and
the map visualization component server will identify the needed service and then issue
map service request to the proper server. You normally do not need to send service
requests explicitly in your map applications; however, if you are familiar with the map
visualization component servers described in this chapter, it can help if you need to
debug or optimize the application.

*  Map Visualization Component Map Data Server
The map visualization component map data server provides services for streaming
live data from a database server to a client.

* Map Tile Server
The map tile server is a map image caching engine that fetches, caches, and
serves pregenerated, fixed-size map image tiles.

3.1 Map Visualization Component Map Data Server

The map visualization component map data server provides services for streaming live
data from a database server to a client.

The data can be consumed by the Oracle Maps JavaScript API client, or be edited by
the API editing utilities. It is also used as the middle-tier component for handling data
synchronization tasks.

At the most basic level, a client sends a request to the map data server, specifying the
name of a theme and an optional bounding box. The server then returns the live data
(including both geometries and attributes) in compressed GeoJSON format.

e Domains and Map Data Server URL Patterns
 Map Data Server Request Parameters
* Interpreting Data Returned from the Map Data Server

e Map Data Server Error Handling

3.1.1 Domains and Map Data Server URL Patterns

The map data server uses domains, where each domain corresponds to a map
visualization component data source. For example, to request data from the mvdeno
data source, the URL must have the following pattern:

http://exanmpl e. com 8080/ mapvi ewer / dat aser ver/ nvdeno?
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In this URL request, / dat aser ver refers to the map data server. / nvdeno is the path
information, which indicates which domain or data source this request is directed
against. There is no need to specify the data source explicitly in the rest of the URL
request. This URL pattern provides flexibility in terms of protection. A user or a web
administrator can easily set up different levels of protection for different domains using
such a URL pattern.

To get a quick help regarding the full list of supported HTTP request parameters, you
can issue a request that includes the help parameter. For example:

http://exanpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?hel p=true

This example returns a list of supported parameters. (Note that the / nvdeno path is still
required even for this help request.)

3.1.2 Map Data Server Request Parameters

In a map data server request to get data, the URL must include appropriate query
parameters. The data could be from a map visualization component predefined
geometry theme or JDBC theme.

*  Getting Data from a Predefined Geometry Theme
*  Getting Data from a JDBC Theme

*  Getting Annotation Text from a JDBC Theme

*  Getting Topology Data

3.1.2.1 Getting Data from a Predefined Geometry Theme

ORACLE

Before getting data from a predefined geometry theme, be sure that the predefined
geometry theme is properly defined. If it is not properly defined, modify its definition or
create a new predefined geometry theme with the proper definition.

Besides the geometry column of a spatial table, if you also need some attribute
columns for an application, then your geometry theme's STYLING_RULES column
must have the <hi dden_i nf 0> element for defining needed attributes. For example,

if your application needs a geometry theme (such as CUSTOMERS) to represent a
spatial table, and if you also need each customer's name, city, and sales amount, then
the STYLING_RULES should look similar to the following:

SQL> sel ect STYLING RULES from user_sdo_t henes where nane=' CUSTOVERS' ;

STYLI NG_RULES
<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="nane" nanme="Nane"/>
<field colum="city" name="CGty"/>
<field col um="sal es" nane="Sal es"/>
</ hi dden_i nf o>
<rul e>
<features style="M STOPLI GHT_RED"'> </feat ures>
</rul e>
</styling_rul es>
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The Map Builder utility is the recommended tool for modifying or creating geometry
themes.

For information using styling rules in a predefined geometry theme, see Styling Rules
in Predefined Spatial Geometry Themes.

The following parameters are available for a map data server request to get data
from a map visualization component predefined geometry theme. The t (theme name)
parameter is required; the others are optional.

* t: Name of the theme.
*  bbox: Bounding box. Must be a comma-delimited list of m nx, m ny, naxx, maxy.
e to_srid: SRID (spatial reference system) in which to return the data.

* Dbbox_srid: SRID (spatial reference system) of the bounding box, if different from
the native SRID of the data.

* seq: Sequence ID, to be used when getting data in multipart format.

» dadp: Digits after decimal point: the maximum number of digits after the decimal
point for the coordinates in the returned data.

e include_styl e_info: Determines whether styling information (rendering/labeling
style name and related columns) should be included with each feature. (The
default is true.)

e include_| abel _box: Determines whether a label box should be included with each
polygon feature. (The default is t rue.) A label box is a near maximum rectangle
inside the polygon. A label placed inside this rectangle is guaranteed to be
completely inside the polygon feature. This parameter is ignored for non-polygon
features.

e sinplify: Determines whether geometries will be simplified. (The default is
fal se.)

e threshol d: If sinplifyistrue, thenthreshol d controls the approximate
percentage of vertices from the input geometry to be eliminated during the
simplification. (Must be a number between 1 and 99.) For example, if the value
is 10, then relatively few (approximately 10%) of the vertices will be eliminated and
most (approximately 90%) will be kept; but if the value is 90, then approximately
90% of the vertices will be eliminated (and only approximately 10% will be kept).

The following are some examples.
To get all the data from the CITIES table in the 3857 SRID:

http://exanmpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t=theme_deno cities& o srid=3857

To get all the data from the CITIES table that interacts with a specified bbox in 3857
SRID:

http://exanmpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t=t heme_deno_cities&bbox=-122. 0, 25, - 100, 45&t o_sri d=3857

To get all the data from the CITIES table that interacts with a specified bbox in 3857
SRID, with 3 digits after the decimal points, and without styling information:
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http://exanpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t=t heme_denp_cities&box=-122. 0, 25, - 100, 45&t o_sri d=3857&dadp=3& ncl ude_sty
I e_info=no

To get all data from the COUNTIES table and include label boxes:

http://exanpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t =t heme_deno_count i esé& ncl ude_| abel _box=yes

3.1.2.2 Getting Data from a JDBC Theme

ORACLE

The following parameters are available for a map data server request to get data
from a map visualization component theme based on a dynamic JDBC theme. The t
(theme name) and sql (SQL query) parameters are required; the others are optional.

e t: Name of the theme.
e sgl: The complete SQL query, properly URL encoded.

e asis: Determines whether the query should be executed "as is". The default is
f al se, which causes the map visualization component to embed the SQL query
as a subquery of its spatial filter query. If the value is t r ue, the map visualization
component does not attempt to modify the supplied query string.

*  Dbbox: Bounding box. Must be a comma-delimited list of mi nx, m ny, maxx, maxy.
e to_srid: SRID (spatial reference system) in which to return the data.

* Dbbox_srid: SRID (spatial reference system) of the bounding box, if different from
the native SRID of the data.

* se(: Sequence ID, to be used when getting data in multipart format.

- dadp: Digits after decimal point: the maximum number of digits after the decimal
point for the coordinates in the returned data.

* include_styl e_info: Determines whether styling information (rendering/labeling
style name and related columns) should be included with each feature. (The
default is true.)

* include_| abel _box: Determines whether a label box should be included with each
polygon feature. (The default is t r ue.) A label box is a near maximum rectangle
inside the polygon. A label placed inside this rectangle is guaranteed to be
completely inside the polygon feature. This parameter is ignored for non-polygon
features.

The following are some examples.
To get all the data of the CITIES table in SRID 3857:

http://exanpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t =t hemel&sql =sel ect +*+fromtci ti es& o_sri d=3857

To get all the data of the table CITIES within a given bbox in SRID 3857:

http://exanmpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t =t hemel&sql =sel ect +*+f romtci ti es& o_sri d=3857&bbox=-122. 0, 25, - 100, 45

To run the query as is, without a bbox and return data in SRID 3857:
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http://exanpl e: 8080/ mapvi ewer / dat aser ver/ nvdeno?
t =t hemel&sql =sel ect +*+f romtci ti es& o_sri d=3857&bbox=-122. 0, 25, - 100, 45&asi s
=t

3.1.2.3 Getting Annotation Text from a JDBC Theme

ORACLE

A request to retrieve annotation text elements from a JDBC theme is similar to that in
Getting Data from a JDBC Theme

The following parameters are available for a map data server request to get data
from a map visualization component theme based on a dynamic JDBC theme. The t
(theme name), sql (SQL query, geom type, and base_t abl e parameters are required;
the others are optional.

e t: Name of the theme.
e sgl: The complete SQL query, properly URL encoded.

e geom type: Must be specified as annot at i on to indicate that the spatial column is
on annotation type.

* base_t abl e: The database table (for the server to read annotation text metadata
information for that table).

* asis: Determines whether the query should be executed "as is". The default is
f al se, which causes the map visualization component to embed the SQL query
as a subquery of its spatial filter query. If the value is t r ue, the map visualization
component does not attempt to modify the supplied query string.

e bbox: Bounding box. Must be a comma-delimited list of mi nx, m ny, naxx, maxy.
e to_srid: SRID (spatial reference system) in which to return the data.

* Dbbox_srid: SRID (spatial reference system) of the bounding box, if different from
the native SRID of the data.

* seq: Sequence ID, to be used when getting data in multipart format.

» dadp: Digits after decimal point: the maximum number of digits after the decimal
point for the coordinates in the returned data.

e include_styl e_info: Determines whether styling information (rendering/labeling
style name and related columns) should be included with each feature. (The
defaultis true.)

e include_|l abel box: Determines whether a label box should be included with each
polygon feature. (The default is t r ue.) A label box is a near maximum rectangle
inside the polygon. A label placed inside this rectangle is guaranteed to be
completely inside the polygon feature. This parameter is ignored for non-polygon
features.

The following example retrieves annotation text information:

http://exanpl e: 8080/ mapvi ewer / dat aserver/til snenv?
t =t hemelé&sql =sel ect +* +f r omtannot ext _t abl e&geom col =t ext obj &jeom t ype=annot
ation&base_t abl e=annot ext _t abl e&bbox=0, 0, 10, 10

A typical response includes the annotation text table metadata information plus the
annotation text feature. Each annotation text feature can have one or more text
elements. Each text element can be defined by a text value, a location, a leader line,
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and graphic attributes. Refer to OGC specification of annotation texts for additional
information.

The response looks like the following:

{"type":"Annot ati onText",

"col | ecti onNanme": "t hemrel",

"srs": 0,

"geodetic":fal se,

"bbox":[0, 0, 10, 10],

“attr_nanes":["ID'],

"attr_types":["double"],

"default _text_attributes":

{"fontWeight":"Normal","fontStyle":"Normal ", "textDecoration":"None","|etterSpacin
g":"Normal ", "wordSpaci ng":"Normal ", "fill":"black","fill-
opacity":1.0,"stroke":"black","strokeWdth": 1.0, "stroke-

opacity":1.0,"horizontal Alignment":"start","vertical Alignment":"top", "multilinedu
stification":"left","multilineSpacing":0.0},

"metadat a": {"text Expression":"nane","textAttributes":

{"fontFamly":"Serif", "fontSize":14.0,"fill":"#ff0000"}},
"features":|
{"type":"AnnoText", "elements":[{"location":{"type":"Point", "coordinates":[1,

1]}, "textVal ue": "Sanpl e Label 1","leaderLine":{"type":"LineString",
"coordinates":[0,0,1,1]}}], "envel ope": {"type": "Rectangl e", "coordinates":
[0,0,1,1]}, "properties":{"ID":"1.0"}},

{"type":"AnnoText", "elements":[{"location":{"type":"LineString", "coordinates":
[2,5,4,5,6,5]}, "l eaderLine": {"type":"LineString", "coordinates":
[4,3,4,5]},"textAttributes":

{"fontFam |y":"Dial og","fontSize":14.0,"fill":"blue"}}], "envel ope":
{"type":"Rectangl e", "coordinates":[2,3,6,5]}, " "properties":{"ID":"3.0"}},
{"type":"AnnoText", "elements":[{"location":{"type":"Point", "coordinates":[10,

10]}, "textVal ue": "Sanpl e Label 2","leaderLine":{"type":"LineString",
"coordinates":[5, 10, 10, 10]}}], "envel ope": {"type": "LineString", "coordinates":
[5,10,10,10]},"properties": {"ID':"2.0"}}

1}

3.1.2.4 Getting Topology Data

ORACLE

A topology set is defined by a set of topology primitives (faces, edges, and nodes(.
Each topology feature can be associated with one or more topology primitives.

A request to retrieve the topology primitives must contain the t opol ogy parameter, as
in the following example:

http://exanpl e: 8080/ mapvi ewer / dat aserver/til snenv?
t opol ogy=ci ty_dat a&box=10, 10, 35, 35

The response includes all primitives that interact with input MBR:

{"type":"Topol ogyPrimtives",

"topol ogy":"city_data",

"srs": 0,

"bbox":[0, 0, 62, 42],

"face_attr_names":

["FACE_I D', "BOUNDARY_EDGE | D', "I SLAND_EDGE_I D_LI ST", "I SLAND_NODE_I D_LI ST"],
"face_attr_types":["integer","integer","array:integer", "array:integer"],
"edge_attr_names":

["EDGE_I D', " START_NCDE_| D', "END_NCDE_| D', "NEXT_LEFT_EDGE_| D', "PREV_LEFT_EDCE_| D",
"NEXT_RI GHT_EDCGE_I D", "PREV_RI GHT_EDGE_| D', " LEFT_FACE_I D", "RI GHT_FACE_I D'],
"edge_attr_types":
["integer","integer","integer","integer","integer","integer","integer","integer",
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"integer"],
"node_attr_names":["NODE_ID', "EDGE_I D', "FACE_I D'],
"node_attr_types":["integer","integer","integer"],

"primtives":|[

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates":[3, 30, 15,38]},
"properties":{"FACE_ID':"1", "BOUNDARY_EDGE ID':"1", "ISLAND EDGE |ID LI ST":
[25]}},

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates":[9, 14,21, 22]},
"properties":{"FACE_ID':"3", "BOUNDARY_EDGE |ID':"19"}},

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates":[9,6,21,14]},
"properties":{"FACE_ID":"6", "BOUNDARY_EDGE |D"':"20"}},

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates"
[17,30,31,40]}, “"properties":{"FACE_ID":"2", "BOUNDARY_EDGE_ID':"2",

"] SLAND NCDE_ID LIST":[4]}},

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates":[21,6,35,14]},
"properties":{"FACE_ID":"7", "BOUNDARY_EDGE |D':"10"}},

{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates"
[21,14,35,22]}, "properties":{"FACE_ID':"4", "BOUNDARY EDGE |D':"17"}},
{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates"
[35,14,47,22]}, "properties":{"FACE_ID':"5", "BOUNDARY EDGE |D':"15"}},
{"type":"Face", "nbr_geonetry":{"type":"Rectangle", "coordinates":[35,6,47,14]},
"properties":{"FACE_ID':"8", "BOUNDARY_EDGE |ID':"16"}},

{"type":"Edge", "geometry":{"type":"LineString", "coordinates"

[ 8,30, 16, 30, 16, 38, 3, 38, 3, 30, 8,30]}, "properties":{"EDGE_ID':"1",

"START_NODE I D':"1", "END NODE ID':"1", "NEXT_LEFT_EDGE_ID':"1",
"PREV_LEFT_EDGE ID':"1", "NEXT_RIGHT_EDGE |D':"-1", "PREV_R GHT_EDGE_ID':"-1",
"LEFT_FACE_ID':"1", "RIGHT_FACE ID'":"-1"}},

{"type":"Edge", "geometry":{"type":"LineString", "coordinates"
[4,31,7,31,7,34,4,34,4,31]}, "properties":{"EDGE_ID':"26", "START_NODE |D':"20",
"END _NODE_| D':"20", "“NEXT_LEFT EDGE |D':"26", "PREV_LEFT EDGE_|D':"26",

"NEXT_RI GHT_EDCE I D":"-26", "PREV_RI GHT_EDGE_|D':"-26", "LEFT_FACE_ID":"9",

"Rl GHT_FACE_ID':"1"}},

{"type":"Edge", "geonmetry":{"type":"LineString", "coordinates":[9, 22,21, 22]}
“properties":{"EDGE_ID':"6", "START_NODE |D':"16", "END NODE |D':"17",
"NEXT_LEFT_EDGE I D':"7", "PREV_LEFT_EDGE |D':"21", "NEXT_RIGHT EDGE I|D':"-21",
"PREV_RI GHT_EDGE | D':"19", "LEFT_FACE ID':"-1", "RIGHT_FACE ID':"3"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[9,14,9,22]},
"properties":{"EDGE_ID':"21", "START_NCDE_ |ID':"15", "END NCDE_ID':"16",
"NEXT_LEFT_EDGE ID':"6", "PREV_LEFT_EDGE | D':"22", "NEXT_RIGHT EDGE ID':"9",
"PREV_RI GHT_EDCGE ID':"-6", "LEFT_FACE_ID':"-1", "RIGHT_FACE_ID":"3"}},
{"type":"Edge", "geonmetry":{"type":"LineString", "coordinates":[9, 14,21, 14]}
“properties":{"EDGE_ID':"9", "START_NODE |D':"15", "END NODE |D':"14",
"NEXT_LEFT_EDGE |D':"19", "PREV_LEFT EDGE |D':"-21", "NEXT_RI GHT_EDGE | D':"-22",
"PREV_RI GHT_EDCGE I D':"20", "LEFT_FACE_ID':"3", "RIGHT_FACE_ID":"6"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[9,6,21,6]}
"properties":{"EDGE_ID':"12", "START_NCDE_ ID':"8", "END_NODE_ID":"9",
"NEXT_LEFT_EDGE |D':"20", "PREV_LEFT EDGE |D':"-22", "NEXT_RI GHT_EDGE |D':"22",
"PREV_RI GHT_EDGE | D':"-13", "LEFT_FACE ID':"6", "RIGHT_FACE ID":"-1"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[9, 35,13, 35]}
“properties":{"EDGE_ID':"25", "START_NCDE |D':"21", "END NODE_|D':"22",
"NEXT_LEFT_EDGE |D':"-25", "PREV_LEFT EDGE |D':"-25", "NEXT_RI GHT_EDGE |D':"25",
"PREV_RI GHT_EDGE | D':"25", "LEFT_FACE ID':"1", "RIGHT_FACE ID':"1"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[9,6,9,14]}
"properties":{"EDGE_ID':"22", "START_NCDE_ |D':"8", "END _NODE I|D":"15",
"NEXT_LEFT_EDGE |D':"21", "PREV_LEFT EDGE |D':"-12", "NEXT_RI GHT_EDGE |D':"12",
"PREV_RI GHT_EDCGE ID':"-9", "LEFT_FACE_ID':"-1", "RIGHT_FACE_ID":"6"}},
{"type":"Edge", "geometry":{"type":"LineString", "coordinates"

[ 25, 30, 31, 30, 31, 40, 17, 40, 17, 30, 25,30] }, “"properties":{"EDGE_ID":"2",
"START_NODE | D':"2", "END NCDE_|D':"2", "NEXT_LEFT_EDGE ID':"3",
"PREV_LEFT_EDGE ID':"-3", "NEXT_RIGHT_EDGE_|D':"-2", "PREV_RI GHT_EDGE |D':"-2",
"LEFT_FACE_ID':"2", "RIGHT_FACE ID'":"-1"}},
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{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[21,6,35,6]},
"properties":{"EDGE_ID':"13", "START_NCDE_ |ID':"9", "END _NODE ID":"10",
"NEXT_LEFT_EDGE |D':"18", "PREV_LEFT EDGE |D':"-20", "NEXT_RI GHT_EDGE | D':"-12",
"PREV_RI GHT_EDGE | D':"-14", "LEFT_FACE ID':"7", "RIGHT_FACE ID":"-1"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[21,22,35,22]}
"properties":{"EDGE_ID":"7", "START_NODE ID':"17", "END _NODE ID":"18",
"NEXT_LEFT_EDGE | D':"8", "PREV_LEFT_EDGE ID':"6", "NEXT_RIGHT EDGE |D':"-19",
"PREV_RI GHT_EDGE | D':"17", "LEFT_FACE ID':"-1", "RIGHT_FACE ID':"4"}},
{"type":"Edge", "geonmetry":{"type":"LineString", "coordinates":[21,6,21,14]}
“properties":{"EDGE_ID':"20", "START_NCDE |D':"9", "END NODE |D':"14",
"NEXT_LEFT_EDGE I D':"-9", "PREV_LEFT EDGE |D':"12", "NEXT_RI GHT_EDGE_ID':"13",
"PREV_RI GHT_EDGE | D':"10", "LEFT_FACE ID':"6", "RI GHT_FACE ID":"7"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[35,14,21, 14]}
“properties":{"EDGE_ID':"10", "START_NCDE |D':"13", "END NODE_ID':"14",
"NEXT_LEFT_EDGE |D':"-20", "PREV_LEFT EDGE | D':"18", "NEXT Rl GHT_EDGE ID':"17",
"PREV_RI GHT_EDGE | D':"-19", "LEFT_FACE ID':"7", "RIGHT_FACE ID':"4"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[21, 14,21, 22]}
"properties": {"EDGE_ID':"19", "START_NCDE |D':"14", "END NODE_ID':"17",
"NEXT_LEFT_EDGE ID':"-6", "PREV_LEFT EDGE |D':"9", "NEXT_RIGHT_EDGE ID':"-10",
"PREV_RI GHT_EDGE | D':"-7", "LEFT_FACE ID':"3", "RIGHT_FACE ID':"4"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[25, 30,25, 35]}
"properties":{"EDGE_ID':"3", "START_NODE |D":"2", "END _NODE_ID":"3",
"NEXT_LEFT_EDGE ID':"-3", "PREV_LEFT EDGE |D':"2", "NEXT_RIGHT _EDGE |D':"2",
"PREV_RI GHT_EDGE | D':"3", "LEFT_FACE ID':"2", "RIGHT_FACE_ID":"2"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[35,6,47,6]},
“properties":{"EDGE_ID':"14", "START_NCDE |D':"10", "END NODE_ID':"11",
"NEXT_LEFT_EDGE |D':"16", "PREV_LEFT EDGE |D':"-18", "NEXT_RI GHT_EDGE | D':"-13",
"PREV_RI GHT_EDGE | D':"-16", "LEFT_FACE ID':"8", "RIGHT_FACE ID":"-1"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[35,14,47,14]}
“properties": {"EDGE_ID':"11", "START_NCDE |D':"13", "END NODE_ID':"12",
"NEXT_LEFT_EDGE |D':"15", "PREV_LEFT EDGE |D':"-17", "NEXT_RI GHT_EDGE | D':"-18",
"PREV_RI GHT_EDCE I D':"16", "LEFT_FACE_ID':"5", "RIGHT_FACE_ID":"8"}},
{"type":"Edge", "geonmetry":{"type":"LineString", "coordinates":[35,86,35,14]}
"properties":{"EDGE_ID':"18", "START_NCDE_ |D':"10", "END NCDE_ID":"13",
"NEXT_LEFT_EDGE |D':"10", "PREV_LEFT EDGE |D':"13", "NEXT_RI GHT_EDGE_ID':"14",
"PREV_RI GHT_EDGE | D':"-11", "LEFT_FACE ID':"7", "RIGHT_FACE ID':"8"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[35,22,47,22]}
"properties":{"EDGE_ID':"8", "START_NODE |D':"18", "END NODE |D":"19",
"NEXT_LEFT_EDGE |D':"-15", "PREV_LEFT EDGE I D':"7", "NEXT_RI GHT_EDGE_ID':"-17",
"PREV_RI GHT_EDCGE | D':"15", "LEFT_FACE_ID':"-1", "RIGHT_FACE_ID":"5"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[35,14, 35, 22]}
"properties":{"EDGE_ID':"17", "START_NCDE_ |D':"13", "END NCDE_ID':"18",
"NEXT_LEFT_EDGE ID':"-7", "PREV_LEFT EDGE |D':"-10", "NEXT_RI GHT_EDGE |D':"11",
"PREV_RI GHT_EDCGE ID':"-8", "LEFT_FACE_ID":"4", "RIGHT_FACE_ID":"5"}},
{"type":"Edge", "geometry":{"type":"LineString", "coordinates"

[ 36, 38, 38, 35, 41, 34, 42, 33, 45, 32, 47, 28, 50, 28, 52, 32,57, 33]}, "properties"
{"EDGE_ID':"4", "START_NCDE_|D':"5", "END NODE_|D':"6",

"NEXT_LEFT_EDGE |D':"-5", "PREV_LEFT EDGE |D':"-4", "NEXT_RI GHT_EDGE | D':"4",
"PREV_RI GHT_EDGE | D':"5", "LEFT_FACE ID':"-1", "RIGHT_FACE ID':"-1"}},
{"type":"Edge", "geometry":{"type":"LineString", "coordinates"

[ 41, 40, 45, 40, 47, 42, 62, 41, 61, 38, 59, 39, 57, 36, 57, 33]}, "properties":{"EDGE_ID':"5",
"START_NODE | D':"7", "END _NCDE_|D':"6", "NEXT_LEFT_EDGE |D':"-4",
"PREV_LEFT_EDGE | D':"-5", "NEXT_RIGHT_EDGE_ID':"5", "PREV_RI GHT_EDGE | D':"4",
"LEFT_FACE_ID':"-1", "RIGHT_FACE ID':"-1"}},

{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[47,14,47,22]}
"properties":{"EDGE_ID':"15", "START_NCDE_ |ID':"12", "END NCDE_ID":"19",
"NEXT_LEFT_EDGE ID':"-8", "PREV_LEFT EDGE |D':"11", "NEXT_RI GHT_EDGE_ID':"-16",
"PREV_RI GHT_EDGE | D':"8", "LEFT_FACE ID':"5", "RIGHT_FACE_ID':"-1"}},
{"type":"Edge", "geonmetry":{"type":"LineString", "coordinates":[47,86,47,14]}
“properties":{"EDGE_ID':"16", "START_NCDE |D':"11", "END NODE_ID':"12",
"NEXT_LEFT_EDGE ID':"-11", "PREV_LEFT EDGE | D':"14", "NEXT_RI GHT_EDGE | D':"-14",
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"PREV_RI GHT_EDGE_| D':"-15", "LEFT FACE ID':"8", "RIGHT FACE ID':"-1"}},

"type":"Node", "geometry":{"type":"Point"

e R Rt Ratn R Rate Rt Rate Rete Rate Xate Ratn Rata)

"type":"Node", "geometry":{"type":"Point"

"properties":{"NODE_ID':"22", "EDGE_ID':"-25"

{"type":"Node", "geonmetry":{"type":"Point"
"properties":{"NODE_ID':"4", "EDGE_ID":"0"
{"type":"Node", "geometry":{"type":"Point"

{"type":"Node", "geometry":{"type":"Point"

"properties":{"NODE_ID':"17", "EDGE_ID':"7",

{"type":"Node", "geometry":{"type":"Point"

"FACE_I D":

"FACE_ID":"

"coordi nat es

{"NODE_ID':"9", "EDGE_ID"':"20", "FACE_ID':"0"}},

{"type":"Node", "geometry":{"type":"Point"
"properties":{"NODE_ID':"2", "EDGE_ID":"2"
{"type":"Node", "geometry":{"type":"Point"

"properties":{"NCDE_ID":"3", "EDGE_ID":"-3",

{"type":"Node", "geometry":{"type":"Point"

"coordi nat es
"FACE_ID':"0
"coordi nat es

"FACE_ID":"

"coordi nat es

[ 13,
0"}},
. [ 20,
"1
" 21,
"0}},
":[21,
0"}},
":[21,

":[25,
"1
":[25,
0"}},
":[35,

"properties":{"NODE_ID':"13", "EDGE_ID":"17", "FACE_ID":"0"}},
{"type":"Node", "geonmetry":{"type":"Point", "coordinates":[35
{"NCDE_ID":"10", "EDGE_ID":"18", "FACE_ID":"0"}},

{"type":"Node", "geometry":{"type":"Point"

"properties":{"NODE_ID':"18", "EDGE_ID':"8",

{"type":"Node", "geometry":{"type":"Point"
"properties":{"NODE_ID':"5", "EDGE_ID":"4"
{"type":"Node", "geometry":{"type":"Point"
"properties":{"NODE_ID"':"7", "EDGE_ID":"5"
{"type":"Node", "geometry":{"type":"Point"

{"type":"Node", "geometry":{"type":"Point"

{"NCDE_ID":"11", "EDGE_ID":"-14", "FACE_ID":"
“coordinates":[47, 22]}

{"type":"Node", "geometry":{"type":"Point"

"properties":{"NCDE_|D':"19", "EDGE_ID':"-15"
"coordinates":[57, 33]}

{"type":"Node", "geometry":{"type":"Point"

"coordi nat es

"FACE_ID":"

"coordi nates
"FACE_ID":"0
"coordi nat es
"FACE_ID":"0
"coordi nat es
"properties":{"NODE_ID':"12", "EDGE_ID":"15",
"coordi nat es

"FACE_I D":

0"}},

, "FACE_ID"

":[35,
0"}},
" [36
g

"4,
"1

" 47,
"0},
" 47,

"0}),

"properties":{"NCDE_ID":"6", "EDGE_ID":"-4", "FACE_ID":"0"}}

1}

19, 61},

:[8, 301},

.19, 351},
(19, 14]%,

19, 22]%,

351},
371},
141},
22]},
61},

301},
351},
141},
61},

22]},
38]},
401},

141},

61},

"type":"Node", "geometry":{"type":"Point", "coordinates":[4, 31]}, "properties"
"NODE_ID':"20", "EDGE_ID':"26", "FACE_ID":"0"}},
"type":"Node", "geonetry":{"type":"Point", "coordinates"
"NODE_ID':"1", "EDGE_ID':"1", "FACE_ID":"0"}},
"type":"Node", "geonetry":{"type":"Point", "coordinates"
"NODE_ID':"8", "EDGE_ID":"12", "FACE_ID":"0"}},
"type":"Node", "geonetry":{"type":"Point", "coordinates"
"NODE_ID':"21", "EDGE_ID":"25", "FACE_ID":"0"}},
"type":"Node", "geonetry":{"type":"Point", "coordinates"
"NODE_ID':"15", "EDGE_ID':"21", "FACE_ID":"0"}},
"“coordi nat es"
"NODE_ID':"16", "EDGE_ID":"6", "FACE_ID":"0"}},
"“coordi nat es"
, "FACE_ID":"
"“coordi nat es"
"FACE_ID"':"2
“coordi nates
"properties":{"NODE_ID':"14", "EDGE_ID":"19",
"“coordi nat es

"properties":
properties":

"properties":
"properties":

"properties":

"properties":

"properties":

"properties":

To retrieve topology features, the following example specifies the t opol ogy,
base_t abl e, and geom col parameters (where grom col refers to the topology

column):

http://exanpl e: 8080/ mapvi ewer / dat aserver/til snenv?
t opol ogy=ci ty_dat a&base_t abl e=l and_par cel s&geom col =f eat ure

The response to this request is similar to the following:

{"type":"Topol ogyFeat ures"
"t opol ogy": " Cl TY_DATA"
"topol ogy_id":5,

"t opol ogy_owner": " TI LSZUSER"
"tol erance": 5. 0E-5
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"srs": 0,

"tabl e_schema": " TI LSZUSER",

"tabl e_name": " LAND PARCELS",

"topo_col um": " FEATURE",

"layer_id": 1,

"l ayer_type":"POLYGON',

"l ayer_level ": 0,

"child_layer":0,

"node_sequence": " Cl TY_DATA NCODE_S',

"edge_sequence": " Cl TY_DATA EDGE_S',

"face_sequence":"Cl TY_DATA FACE_S',

"feature_sequence":"Cl TY_DATA TG S",

"digits_right_decinal": 16,

"attr_nanes":[" FEATURE_NAME'],

"attr_types":["string"],

"features":|

"type":"topology", "tg_id":4, "primtives":[{"topo_id":3,"topo_type": 3},
"topo_id":6,"topo_type":3}], "properties":{"FEATURE _NAME":"P1"}},
"type":"topology", "tg_id":5 "primtives":[{"topo_id":4,"topo_type": 3},
"topo_id":7,"topo_type":3}], "properties":{"FEATURE _NAME":"P2"}},
"type":"topol ogy", "tg_id":6, "primtives":[{"topo_id":5,"topo_type": 3},
"topo_id":8,"topo_type":3}], "properties":{"FEATURE _NAME":"P3"}},
"type":"topol ogy", "tg_id":7, "primtives":[{"topo_id":2,"topo_type":3}],
"properties":{"FEATURE_NAME":"P4"}},

{"type":"topol ogy", "tg_id":8, "primtives":[{"topo_id":1, "topo_type":3}],
"properties":{"FEATURE NAME":"P5"}}

1}

e e Retn Rt R aae Rate Rate)

To specific primitive faces, edges, and nodes, the following example define the
primitive identifiers:

http://exanpl e: 8080/ mapvi ewer / dat aserver/til snenv?
t opol ogy=city_dat a&f ace_i ds=- 1&edge_i ds=3, 4&node_i ds=5

The response to this request is similar to the following:

{"type":"Topol ogyPrimtives",

"topol ogy":"city_data",

"srs":0,

"bbox":[0, 0, 57, 38],

"face_attr_names":

["FACE_| D', " BOUNDARY_EDGE | D', "1 SLAND EDGE_I D_LI ST", "1 SLAND NODE_I D LI ST"],
"face_attr_types":["integer","integer","array:integer", "array:integer"],
"edge_attr_names":

["EDGE_| D', " START_NCDE_| D', "END_NCDE_| D', " NEXT_LEFT_EDGE_| D', "PREV_LEFT_EDGE | D',
"NEXT_RI GHT_EDGE_| D', "PREV_RI GHT_EDGE_| D", "LEFT_FACE_I D', "R GHT_FACE_ID'],
"edge_attr_types":

["integer","integer","integer","integer", "integer", "integer","integer","integer",
"integer"],

"node_attr_names":["NODE_I D', "EDGE_| D', "FACE_ I D'],
"node_attr_types":["integer","integer","integer"],

"primtives":[

{"type":"Face", "properties":{"FACE ID':"-1", "BOUNDARY EDGE |D':"0",

"] SLAND EDGE_ID LIST":[-1,-2,4,6]}},

{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":[25,30,25,35]},
"properties”:{"EDGE_|D':"3", "START_NODE |D':"2", "END _NCDE_|D':"3",
"NEXT_LEFT_EDGE | D':"-3", "PREV_LEFT EDGE_|D':"2", "NEXT_RIGHT EDGE I|D':"2",
"PREV_RI GHT_EDGE_|D':"3", "LEFT_FACE ID':"2", "RIGHT_FACE_ID':"2"}},
{"type":"Edge", "geonetry":{"type":"LineString", "coordinates":

[ 36, 38, 38, 35, 41, 34, 42, 33, 45, 32, 47, 28, 50, 28, 52, 32,57, 33] }, “properties":
{"EDGE_ID':"4", "START_NCDE_ID':"5", "END NODE |D':"6",
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"NEXT_LEFT_EDGE |D':"-5", "PREV_LEFT EDGE |D':"-4", "NEXT_RI GHT_EDGE | D':"4",
"PREV_RI GHT_EDGE | D':"5", "LEFT_FACE ID':"-1", "RIGHT_FACE ID':"-1"}},
{"type":"Node", "geonetry":{"type":"Point", "coordinates":[36, 38]},
"properties":{"NODE_ID':"5", "EDGE_ID":"4", "FACE_ID":"0"}}

1}

3.1.3 Interpreting Data Returned from the Map Data Server

ORACLE

The map data server returns data in a compressed GeoJSON format. Some minor
changes and additions to the standard GeoJSON are made to improve performance
and the usefulness of the information.

The following is a sample response:

{"type":"FeatureCol |l ection",

"col | ecti onNane": "t hemrel",

"srs": 3857,

"geodetic": fal se,

"bbox":[-17566686. 86258, 2414218.89842, -7905675.57465, 8629389.76988],
"attr_names":["ClI TY", " STATE_ABRV", "POP90", " RANK90"],
"attr_types":["string","string","double","double"],

"features":|

{"type":"Feature"," id":" AAASQGBAAEAAAAMDAAA", "georetry": {"type":"Point",
"coordinates":[-119.99823, 38.9052]},"properties":{"ClTY":"SOUTH LAKE TAHCE",
"SALES":"125.8", "NAME':"FACTORY STORES AT THE Y", "_label _":"FACTORY

STORES AT THE Y"},"styles":{"rendering":{"style":"M SMALL CI RCLE"}, "l abel i ng":
{"style":"T.RED STREET", "colums":["_label _"]}}},

{"type":"Feature"," id":" AAASQGBAAEAAAAMDAAB", "georetry": {"type":"Point",
"coordinates":[-121.95073, 37.53356]},"properties":{"CITY":" FREMONT",
"SALES":"186.8", "NAME':"OHLONE VILLAGE", "_label _":"OHLONE VI LLACE"}, "styles":
{"rendering":{"style":"M SMALL CI RCLE"}, "l abeling":{"style":"T. RED STREET",
“colums":["_| abel _"]}}},

{"type":"Feature"," _id":" AAASQGBAAEAAAAMDAAC', "geonetry": {"type":"Point",
"coordinates":[-118.48844, 34.02353]},"properties":{"CITY":"SANTA MONI CA",
"SALES":"9.1", "NAME":"SANTA MONI CA PLACE", "_label _":"SANTA

MONI CA PLACE"},"styles":{"rendering":{"style":"M SMALL ClI RCLE"}, "I abel i ng":
{"style":"T. RED STREET", "colums":["_label _"]}}},

{"type":"Feature"," id":" AAASQGBAAEAAAAMDAAD", "geonetry": {"type":"Point",
"coordinates":[-118.55093, 34.42104]},"properties":{"CITY":" SANTA CLARI TA",
"SALES":"52.6", "NAME":"VALENCI A TOW CENTER', "_label _":"VALENCH A

TOM CENTER'}, "styles":{"rendering":{"style":"M SMALL CI RCLE"}, "l abel i ng":
{"style":"T.RED STREET", "colums":["_label _"]}}},

{"type":"Feature"," _id":" AAASQGBAAEAAAAMDAAE", "georetry": {"type":"Point",
"coordi nates":[-122.56007, 38.08187]},"properties":{"ClHTY":"NOVATCO',
"SALES":"119.1", "NAME":"VINTAGE QAKS AT NOVATO', "_label _":"VI NTAGE

QAKS AT NOVATO'}, "styles":{"rendering":{"style":"M SVMALL Cl RCLE"}, "l abeling":
{"style":"T.RED STREET", "colums":["_label _"]1}}}1}

The response contains a minimal header plus an array of features.
The header includes the spatial reference system (srs) ID and the
minimum bounding box of the result data. The array of features
includes attribute names and their types. Possible type names include:

"byte", "short","int",
"date"

nwoon nwoon non nwoon non

long","float", "double","char","string", "bool ean",

For each feature, the following fields apply:

* type: Always Feat ure.

e _id: Optional ID or key attribute.
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* geonetry: The actual geometry encoded in the modified GeoJSON format.

e properties: An object containing all the properties (name-value pairs) for the
feature.

» styl es: An optional styling information object. Contains two embedded objects,
rendering and | abel i ng, which share the same structure: basically an object
containing a st yl e field and an optional col urms array. Currently only predefined
themes support including styling information in the response; a dynamic theme's
response contains no styling information.

* | abel _box: A 4-element array specifying the m nX, m nY, maxX, and maxY of the
label box. Only a polygon can have a label box.

Note that the labeling text is always included as a pseudo-property with the name
_label _inthe property list.

3.1.4 Map Data Server Error Handling

If the map data server cannot process a data request, it will send a JSON response
containing an error object. This JSON error object may look like the following:

{"error":
{"code": "ora-500",
"message": "Table requested does not exist",
"details": "maybe a stack trace here..."

}
}

In the preceding JSON object, code is the error code known only to the map data
serve, nessage contains a short message that can be displayed to the end user in a
warning dialog, and det ai | s is an optional field that may contain more details (such as
the stack trace if included).

3.2 Map Tile Server

The map tile server is a map image caching engine that fetches, caches, and serves
pregenerated, fixed-size map image tiles.

It is implemented as a Java servlet that is part of the map visualization component
server. The map tile server accepts requests that ask for map image tiles specified by
tile zoom level and tile location (mesh code), and it sends the requested tiles back to
clients.

Figure 3-1 shows the basic workflow of the map tile server.
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Figure 3-1 Workflow of the Map Tile Server

Receive a request for a map tilef]

!

Does the tile layer

allow persistence?q

¥

Search for the tile in the cache Fetch the tile9)

storage systemd]

!

Isthe tile cached?1]

Yesq]

Fetch the tile9]

h

Save the tile in cache 1
(a file system or a database table)1]

l Ly

Send the tile to the clienty)]

Chapter 3
Map Tile Server

As shown in Figure 3-1, when the map tile server receives a request for a map tile,
it searches for the tile in the cache storage system. If the tile is cached, the map tile
server sends the tile to the client. If the tile is not cached, the map tile server fetches

the tile, saves it in the cache, and sends it to the client.

You can use the map visualization component administration tool to manage the map

tile server.
* Map Tile Server Concepts
e Map Tile Server Configuration

* Map Cache Auto-Update

e UTFGrid for Map Tiles: Including Text Information About Features

« External Map Source Adapter
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3.2.1 Map Tile Server Concepts

This section explains map tile server concepts that you need to know to be able to use
Oracle Maps effectively.

*  Map Tile Layers and Map Tile Sources
» Storage of Map Image Tiles

e Coordinate System for Map Tiles

e Tile Mesh Codes

* Map Tile Requests

e Tiling Rules

*  Tile Background Color and Out-of-Bounds Color

3.2.1.1 Map Tile Layers and Map Tile Sources

All map tile layers are managed by the map tile server. The map tile server fetches
and stores the map image tiles that belong to the map tile layer and returns map
image tiles to the client. The map tile server can manage multiple map tile layers.

Each map tile layer can have multiple predefined zoom levels. Each zoom level is
assigned a zoom level number ranging from 0 to n-1, where n is the total number of
zoom levels. Zoom level 0 is the most zoomed out level and zoom level n-1 is the most
zoomed in level.

The map is evenly divided into same-sized small map image tiles on each zoom level.
Clients specify a map tile by its zoom level and tile mesh code.

A map tile layer can come from two different types of sources:

e Internal map visualization component base maps rendered by the map
visualization component map rendering engine. A map visualization component
base map consists of a set of predefined themes and must be predefined in the
database view USER_SDO_MAPS.

e Maps rendered by an external web map services providers. An external web map
services provider is a server that renders and serves maps upon client requests
over the web. If you properly configure an adapter that can fetch maps from the
external map services provider, the map tile server can fetch and cache map tiles
generated by the external map services provider. (A map visualization component
instance other than the map visualization component inside which the map tile
server is running is also considered an external map services provider.)

3.2.1.2 Storage of Map Image Tiles

ORACLE

Oracle Maps has three options for handling the storage of map image tiles:

»  Store the tiles using the local file system .

If you use the local file system for caching, you can customize the path that is
used for this storage as part of the map tile server configuration settings.

e Store the tiles in a database table .
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If you use a database table for caching, you must create the database table,
and set the TILES_TABLE column to that table for the tile layer in the
USER_SDO_CACHED_MAPS view.

»  Stream the tiles directly without storing them .

If you do not want to cache any image tiles, you must indicate that in the tile layer's
definition.

*  Store the tiles using the local file system
*  Store the tiles in a database table

»  Stream the tiles directly without storing them

3.2.1.2.1 Store the tiles using the local file system

In a file system, each tile layer has its own storage root directory, which is specified

by the <cache_st or age> element's r oot _pat h attribute in the tile layer definition.

If that attribute is not specified, then the default storage location specified in the

mapVi ewer Confi g. xnl file <tile_st orage> element is used as the root path. For
example, if the root path is defined as / scratch/til ecache/, and a data source
named MVDEMO has a tile layer named DEMO_MAP with 19 zoom levels, after the
server is instantiated the folder / scrat ch/ti| ecache/ WWDEMO. DEMO_MAP is created, and
it contains 19 subfolders (/0, /1, ...,/ 18), each for storing the image tiles in that zoom
level.

Under each zoom level, there are two options to organize its subfolders for map tiles.
One is the default option, which uses a mesh code tree structure; the other, called xyz
storage scheme, uses the tile's row and column values as subfolder and tile name to
store the map tile. Both storage options start from the tile's mesh code value for each
zoom level (see Tile Mesh Codes for details about the tile mesh code). Each tile in a
zoom level can be represented using its mesh code value pair (nx, ny), where the nx
and ny are integer values in the horizontal and vertical directions respectively. The tile
at the lower left corner has a value of (0, 0). A tile can also be located using its tile row
and tile column value pair (til e_colum, tile_row). Atile at the upper left corner has
a value of (0, 0).

3.2.1.2.2 Store the tiles in a database table

ORACLE

Image tiles can be stored in a database table, as follows.

1. Create a table for storing the image tiles. For example:

CREATE TABLE tile_dbt (
tile_layer varchar2(64)
zoom | evel number,

X number,

y nunber,

modi fied TI MESTAWP,
data BLOB);

COW T,

2. Update the TILES_TABLE column in USER_SDO_CACHED_MAPS view for the
tile layer. For example, if you have a tile layer DEMP_MAP and you want to
use the table created in step 1 to store its map tiles, then update the tile layer's
TILES_TABLE column as follows:

UPDATE user_sdo_cached_maps SET tiles_table="tiles_dbt' WHERE
name=' DEMP_NAP' ;
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3. Restart the map visualization component server to make the changes take effect.

Using this example, the map image tiles for tile layer DEMP_MAP will be stored in the
database table TILE_DBT.

3.2.1.2.3 Stream the tiles directly without storing them

If the tile contents may change constantly (such as a real-time cloud cover satellite
image map) or if you do not want to store the image tiles, you can stream the tiles
directly without storing them.

To choose this option, set the persi stent til es attribute to f al se in the
<map_tile_layer> elementin the tile layer's definition. (The default value for

the persi stent tiles attribute istrue.). Example 3-1 inserts a tile layer named
DEMO_MAP, with the persi stent _til es attribute sets to f al se so that no map image
tiles will be cached for this tile layer.

Example 3-1 Streaming Tiles Without Storing Them

I NSERT | NTO user _sdo_cached_maps val ues(
' DEMD_MAP' |,
"an exanple tile layer that does not cache inmge tiles',

"YES',
"YES',
"<map_tile_|layer name="DEMO MAP_TREEMESH' image_format="PNG' http_header_expires="168. 0"
concurrent _fetching_threads="3" persistent_tiles="fal se">
<internal _map_source data_source="nvdemo" base_nap="DEMO MAP" bgcol or="#dddddd"
out _of _bounds_col or="#eeddf f"/ >
<tile_storage root_path="/tenp" short_path="fal se" />
<coor di nate_system srid="8307" m nX="-180.0" maxX="180.0" m nY="-90.0" nmaxY="90.0"/>
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_neters_per_unit value="111319.49079327358"/>
<zoom | evel s | evel s="19" m n_scal e="2132.729583849784" nax_scal e="559082264. 0287178"/ >
</map_tile_|layer>",
' DEMD_MAP'
)
COW T,

3.2.1.3 Coordinate System for Map Tiles

Map images are cached and managed by the map tile server as small same-size
rectangular image tiles. Currently we support tiling on any two-dimensional Cartesian
coordinate system. A geodetic coordinate system can also be supported when it is
mapped as if it is a Cartesian coordinate system, where longitude and latitude are
treated simply as two perpendicular axes, as shown in Figure 3-2.
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Figure 3-2 Tiling with a Longitude/Latitude Coordinate System
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On each zoom level, the map tiles are created by equally dividing the whole map
coordinate system along the two dimensions (X and Y, which inFigure 3-2 represent
latitude and longitude). The map tile server needs this dimensional information of the
map coordinate system in order to create map image tiles, and therefore you must
include this information in the map tile layer configuration settings.

The whole map coordinate system can be represented by a rectangle, and its
boundary is specified by (Xmin, Ymin) and (Xmax, Ymax), where Xmin is the minimum
X value allowed in the coordinate system, Ymin is the minimum Y value allowed,
Xmax is the maximum X value allowed and Ymax is the maximum Y value allowed. In
Figure 3-2, Xmin is =180, Ymin is —90, Xmax is 180, and Ymax is 90.

You must also specify the spatial referencing ID (SRID) of the coordinate system to
enable the map tile server to calculate map scales.

3.2.1.4 Tile Mesh Codes

ORACLE

Each map tile is specified by a mesh code, which is defined as a pair of integers

(Mx, My), where Mx specifies the X dimension index of the tile and My specifies the Y
dimension index of the tile. If the tile is the ith tile on X dimension starting from Xmin,
then Mx should be i-1. If the tile is the jth tile on Y dimension starting from Ymin, then
My should be j-1. Figure 3-3 shows the mesh codes of the tiles on a map.
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Figure 3-3 Tile Mesh Codes
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The JavaScript map client automatically calculates which tiles it needs for displaying
the map in the web browser, and it sends requests with the mesh codes to the server.
Mesh codes are transparent to the application, and application developers do not need
to deal with mesh codes directly.

3.2.1.5 Map Tile Requests

The map tile server handles map tile requests. A map tile request can be in key/value
pair format or REST format:

Map tile request in key/value pair format

For example, if data source DS_NAME has a tile layer TL_NAME, then to get a
map tile image in PNG format from zoom level 2 and mesh code (3.2), the URL
may be formatted as:

http://1ocal host: 8080/ mapvi ewer/ ncserver ?
request =get ti | e&f or mat =PNG&zoom evel =2&mapcache=DS_NAME. TL_NAME&nK=3&ny=2

Map tile request in REST format

A general format of a request in REST format is:

http://1ocal host: 8080/ mapvi ewer/ ncserver/ DS_NAVE/ TL_NAVE {zoon}/ {row}/

{col um}. png

For example, to send the same map tile request shown in the preceding key/value
pair example but in a REST format, the URL may be:

http://1ocal host: 8080/ mapvi ewer/ ncserver/ DS_NAVE/ TL_NAME/ 2/ 1/ 3. png

The mesh code in the key/value pair format has an origin of the lower-left corner,
but the REST format requests a tile's row and column, and thus the origin is at the
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upper-left corner. Because the two formats have different origins, the ny value is
different from the r owvalue, but the nx value is the same as the col umm value.

Normally, map tile requests are encapsulated in the map visualization component
JavaScript API libraries, so the API handles map tile requests. However, if you

are using a third party's JavaScript AP| to communicate with the map visualization
component server, you may need to specify the map tile request format in your
application. For example, if you use the Leaflet JavaScript API to get map tiles from
a map visualization component server, you may need to set the URL template for its
L.tileLayer as:

http://1ocal host: 8080/ mapvi ewer/ ncserver/ DS _NAVE/ TL_NAVE/ {z}/{y}/{x}. png.

3.2.1.6 Tiling Rules

You must create tiling rules that determine how the map is divided and how tiles are
created. The map tile server uses these tiling rules to divide the map into small map
image tiles that are stored in the tile storage system. These rules are also used by the
JavaScript map client.

Because all tiles on a given zoom level are the same size, the map tile server needs to
know the following information to perform the tile division:

* The map tile image size (width and height), specified in screen pixels. This is the
physical size of the tile images.

* The tile size specified according to the map coordinate system. For example,
if the map uses a geodetic coordinate system, the tile width and height should
be defined in degrees. The size can be specified either explicitly by tile width
and height or implicitly by map scale. (Map scale, combined with tile image size,
can be used to derive the tile width and height according to the map coordinate
system.)

The preceding information constitutes the tiling rule for a given zoom level. Each zoom
level must have its own tiling rule. You must define the tiling rules when you specify
the configuration settings for the map tile server, as described in Map Tile Server
Configuration.

3.2.1.7 Tile Background Color and Out-of-Bounds Color

ORACLE

Two attributes in a tile layer metadata definition which affect a tile's color: bgcol or
(background color) and out _of bounds_col or (out-of-bounds color). The bgcol or
attribute value is used for filling areas within the valid data area of a tile layer (the valid
data area is defined by ni nX; minY, maxY, maxY), while the out _of _bounds_col or
attribute value is used for filling areas that are outside the valid data area. Both
attributes have the same default values (Col or (192, 192, 192)).

If a tile-fetching process failed due to an exception on the attempt to generate a

tile, then the tile filled with out-of-bounds color is used as its substitute, regardless

of whether it is within the valid data area. However, such a substitute tile due to tile-
fetching exception is not permanently stored on disk; rather, it is streamed to the client
on a temporary basis. The map visualization component will retry the tile generation on
subsequent requests, if the temporary tile data in the client browser's cache is purged
or if a different client initiates the request.
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If bgcol or is set to none, then the tile becomes transparent; that is, the background
color of the HTML page replaces the attribute values for both bgcol or and
out _of bounds_col or.

3.2.2 Map Tile Server Configuration

Map tile server configuration settings are stored in local configuration files and in
database views. You can customize these settings.

*  Global Map Tile Server Configuration

* Map Tile Layer Configuration

* Map Tile Storage Schemes: Internal Mesh Code or XYZ

» Creating a Map Tile Layer Using an External Web Map Source

3.2.2.1 Global Map Tile Server Configuration

Global map tile server settings, such as logging options and the default cache
storage directory, are stored in the map visualization component configuration file
mapVi ewer Confi g. xnl , which is under the directory $MAPVI EWER_HOVE/ web/ VEB- | NF/
conf .

The map tile server configuration settings are defined in element <map_tile_server>
inside the top-level <mapper Conf i g> element, as shown in the following example:

<map_tile_server>
<tile_storage default_root_path="/scratch/tilecache/"/>
</map_tile_server>

The <t il e_st orage> element specifies the map tiles storage settings. The

defaul t _root pat h attribute specifies the default file system directory under which
the cached tile images are to be stored. If the default root directory is not set or not
valid, the default root directory is $MAPVI ENER HOVE/ web/ ti | ecache. A subdirectory
under this directory will be created and used for a map tile layer if the map tile layer
configuration does not specify the map tiles storage directory for itself. The name of
the subdirectory will be the same as the name of the map tile layer.

3.2.2.2 Map Tile Layer Configuration

ORACLE

The configuration settings for a map tile layer are stored in

the USER_SDO_CACHED_MAPS metadata view, which is described in
xxxX_SDO_CACHED_MAPS Views. You should normally not manipulate this view
directly, but should instead use the map visualization component administration tool,
which uses this view to configure map tile layers.

Each database user (schema) has its own USER_SDO_CACHED_MAPS view. Each
entry in this view stores the configuration settings for one map tile layer. If the map tile
layer is based on an internal map visualization component base map or themes, the
base map or themes associated with the map tile layer must be defined in the same
database schema where the map tile layer configuration settings are stored.

The map tile server obtains the map source configuration by querying the
USER_SDO_CACHED_MAPS view using the database connections specified by the
map visualization component data sources. This happens when the map tile server
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is started or a new data source is added to the map visualization component as the
result of a map visualization component administration request.

For the DEFINITION column in the USER_SDO_CACHED_MAPS view, the map
source definition has the following general format:

<map_tile_layer
name = "map tile layer nane"
i mage_format ="tile-inmage-format">
<internal _map_source
dat a_sour ce="nare- of - dat a- sour ce"
base_map="nane- of - MapVi ewer - base- map"
bgcol or ="base- map- backgr ound- col or"
antial i as="whet her-to-turn-on-antial i asi ng"
/>
</internal _map_source>
<external _map_source
url ="ext ernal - map- servi ce-url"
adapt er _cl ass="nane- of - adapt er - cl ass"
proxy_host =" proxy-server-host
proxy_port="proxy-server-port"
ti meout ="request-timeout"
request _met hod="htt p-request-nethod: ' GET'|' POST ">
<properties>
<property nanme="property-nanme" val ue="property-val ue"/>

</ properties>
</ external _map_source>
<tile_storage
root _pat h="di sk- pat h- of - cache-r oot - di rect ory"
</tile_storage>
<coordi nate_system
srid="coordi nate-systemsrid"
m nX="ni ni num al | oned- X- val ue"
maxX="maxi num al | oned- X- val ue"
m nY="ni ni num al | oned- Y-val ue"
maxY="maxi num al | oned- Y- val ue">
</ coor di nat e_syst en»
<tile_i mge
wi dt h="til e-image-wi dt h-in-screen-pi xel s"
hei ght="t il e-i mage- hei ght -i n- screen- pi xel s" >
</tile_i mge>
<tile_bound>
<coordi nat es> ...</ coordi nat es>
</tile_bound>
<zoom | evel s
| evel s="nunber - of - zoom | evel s"
m n_scal e="map- scal e- at - hi ghest - zoom | evel "
max_scal e="map- scal e- at - | owest - zoom | evel "
mn_tile_w dth="tile-width-specified-in-mp-data-units-at-
hi ghest - zoom | evel "
max_tile_wi dth="til e-width-specified-in-mp-data-units-at-
| owest - zoom | evel ">
<zoom | eve
description="zoom | evel -description"
| evel _nane="zoom | evel - nane"
scal e="map- scal e- of - zoom | evel "
tile_width ="tile-width-specified-in-mp-data-units"
tile_height ="tile-height-specified-in-mp-data-units">
<tile_bound>
<coordi nates> ... </ coordi nat es>
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</tile_bound>
</zoom | evel >

</zoom | evel s>
</map_tile_|ayer>

The DTD of the map tile layer definition XML is listed in Map Tile Layers.

Example 3-2 shows the XML definition of an internal map tile layer that is based on
a base map; Example 3-3 shows the XML definition of an internal map tile layer that
is based on themes (not on a base map); and Example 3-4 shows the XML definition
of an external map tile layer. Explanations of the <map_til e_| ayer> element and its
subelements follow these examples.

Example 3-2 XML Definition of an Internal Map Tile Layer Based on a Base Map

<?xm version = "'1.0'?>
<I-- XM definition of an internal map tile layer
-->
<map_tile_layer imge_format="PNG' >
<i nternal _map_source base_map="deno_map"/>
<tile_storage root_path="/scratch/ mapcache/"/>
<coor di nat e_system
srid="8307"
m nX="-180" maxX="180"
mnY="-90" maxY="90"/>
<tile_imge w dth="250" hei ght="250"/>
<zoom | evel s>
<zoom | evel description="continent |evel" scal e="10000000"/>
<zoom | evel description="country |evel" scal e="3000000"/>
<zoom | evel description="state |evel" scal e="1000000"/>
<zoom | evel description="county |evel" scal e="300000"/>
<zoom | evel description="city level" scal e="100000"/>
<zoom | evel description="street |evel" scal e="30000"/>
<zoom | evel description="local street |evel" scal e="10000"/>
</zoom | evel s>
</map_tile_|l ayer>

Example 3-3 XML Definition of an Internal Map Tile Layer Based on Themes

<?xm version = "'1.0" encoding = 'UTF-8 ?>
<map_tile_layer name="TL1" image_format="PNG' http_header_expires="168.0"
utfgrid="true" utfgrid_resolution="4" concurrent_fetching_threads="3">
<internal _map_source data_source="MWDEMJ' bgcol or ="none"
out _of _bounds_col or="#ffffff" base_map="" db_tile_table=""/>
<tile_storage root_path="/tenp" xyz_storage_scheme="true"/>
<coordi nate_system srid="3857" m nX="-2.0037508E7" mninY="-2.0037508E7"
maxX="2. 0037508E7" maxY="2.0037508E7"/>
<tile_imge w dth="256" hei ght="256"/>
<tile_dpi value="90.714"/>
<tile_neters_per_unit value="1.0"/>
<zoom | evel s | evel s="19" nin_scal e="2132, 72958384"
max_scal e="5.59082264028E8" min_tile_w dt h="152. 874538064"
max_tile_w dth="4.00751429065E7" >
<zoom | evel |evel="0" name="|evel 0" tile_wi dth="4.00751429065E7"
tile_hei ght="4.00751429065E7"/ >
<zoom | evel |evel="1" name="|evel 1" tile_width="2.003757145325E7"
tile_hei ght="2.003757145325E7" / >
<zoom | evel |evel="2" name="|evel 2" tile_wi dth="1.0018785726625258E7"
tile_height="1.001878572662E7"/ >
<zoom | evel |evel ="3" name="|evel 3" tile_w dth="5009392. 86331"
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tile_hei ght="5009392. 86331"/ >

<zoom | evel |evel="4"
tile_hei ght="2504696.431656"/ >
<zoom | evel |evel="5"
tile_hei ght="1252348. 215828"/ >
<zoom | evel |evel="6"
tile_hei ght="626174.107914"/>
<zoom | evel |evel="7"
tile_hei ght="313087.053957"/>
<zoom | evel |evel="8"
tile_hei ght="156543.5269785"/ >
<zoom | evel |evel="9"
tile_height="78271.763489"/>
<zoom | evel |evel ="10"
tile_hei ght="39135.8817446"/ >
<zoom |l evel |evel="11"
tile_hei ght="19567.9408723"/ >
<zoom |l evel |evel="12"
tile_hei ght="9783.9704361"/>
<zoom | evel |evel ="13"
tile_hei ght="4891. 9852180"/>
<zoom | evel |evel ="14"
tile_hei ght="2445.99260903"/ >
<zoom | evel |evel ="15"
tile_hei ght="1222.99630451"/ >
<zoom | evel |evel ="16"
tile_hei ght="611.49815225"/>
<zoom | evel |evel ="17"
tile_hei ght="305.74907612"/>
<zoom | evel |evel ="18"

tile_hei ght="152.87453806"/ >
</zoom | evel s>

<auto_update finest_level to_refresh="13" dirty_nbr_batch="

dirty_nbr_cap="1000">

nanme=

nanme=

nanme=

nanme=

nanme=

| evel 4"

| evel 5"

| evel 6"

| evel 7"

| evel 8"
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tile_width="2504696. 431656"

tile_width="1252348. 215828"

tile_width="626174.1079140786"

tile_width="313087.0539570393"

tile_width="156543. 5269785"

name="1evel 9" tile_w dth="78271. 763489"

name=

name=

name=

name=

name=

name=

name=

name=

name=

"l evel 10"

"l evel 11"

"l evel 12"

"l evel 13"

"l evel 14"

"l evel 15"

"l evel 16"

"l evel 17"

"l evel 18"

<dirty_nbr_tabl e nane="TL1IMBR'/ >
<l ogt abl e name="TL1LOG'/ >

</ aut o_updat e>
<t henes>

tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="

39135. 8817446"

19567. 9408723"

9783.9704361"

4891. 9852180"

2445, 9926090"

1222. 99630451"

611. 49815225"

305. 74907612"

152. 87453806"

100"

<t hene name="UTFCGRI D_THEME_DEMO STATES" from | evel ="0" to_l evel ="18"/>
<t heme name="UTFGRI D_THEME_DEMO_COUNTI ES" from | evel =" 0"

<thenme name="UTFGRI D_THEME_DEMO_H GHWAYS'" from | evel =" 0"

<t heme name="UTFGRI D_THEME_DEMO CI TIES' from|evel ="0" to_|l evel ="18"/>

to_l evel ="18"/>
to_l evel ="18"/>
</t henes>

</map_tile_|layer>

Example 3-4 XML Definition of an External Map Tile Layer

<?xm version ="'1.0" ?>

<I-- XM definition of an external map tile layer.-->
<map_tile_layer name="TILELAYERL" image_f or mat =" PNG' >

<ext ernal _map_source

url ="http://nycorp.com 7001/ mapvi ewer / wns/ "

request _net hod="GET"

adapter _cl ass="oracl e. | bs. mapcache. adapt er . WWBAdapt er "

adapt er _cl ass_path="">
<properties>

<property nane="dat asource" val ue="nmvdenmn"/ >
<property nane="version" value="1.1.1"/>
<property nane="srs" val ue="EPSG 4326"/>
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<property name="|ayers"

val ue="THEME_DEMD_COUNTI ES, THEME_DEMD HI GHVAYS'/ >

<property name="format" val ue="i mage/ png"/>
<property name="transparent" val ue="true"/>
</ properties>
</ external _map_source>
<tile_storage root_path="/scratch/tnp/"/>
<coordi nate_system sri d="8307" m nX="-180.0" m nY="-90.0" nmaxX="180.0"

maxY="90.0"/>

<tile_imge width="256" height="256"/>

<l —
The fol I owi ng <zoom | evel s> el ement does not have any
<zoom | evel > element inside it. But since it has its levels,
mn_scale and max_scal e attributes set, map tile server wll
automatically generate the <zoom|evel > el enents for the 10
zoom | evel s.

>

<zoom | evel s | evel s="10" m n_scal e="1000. 0" max_scal e="2. 5E8" >
</zoom | evel s>

</map_tile_|layer>

The top-level element is <map_tile_| ayer>. The i mage_f or mat attribute specifies
the tile image format; the currently supported values for this attribute are PNG, G F,
and JPG. PNG and GIF images are generally better for vector base maps, while
JPG images are generally better for raster maps, such as satellite imagery, because
of a better compression ratio. Currently, only tile images in PNG format can have
transparent background.

The htt p_header _expi r es attribute specifies the number of hours after which a
cached tile layer can be considered stale.

The ut f gri d attribute, when set to t r ue, indicates that a companion UTFGrid
dataset for an image file will be generated. (The default value is f al se.)

The utfgrid_resol ution attribute specifies how fine the grid data is compared to
the image tile. For example, a value of 4 (the default) indicates that one grid cell
represents 4 by 4 pixels in its companion image tile.

The concurrent _fetching_threads attribute defines the maximum number of
concurrent tile fetching threads that may be created for fetching image tiles for
this tile layer. (The default value is 3.)

The fetch_l arger _til e attribute , when t rue (the default), tells the tile server
that if the tile is not available in the cache, the tile's adjacent tiles will also be
generated. This parameter does bot affect the get Ti | e performance when the
requested tiles are already available in the cache. The default setting (t r ue) is
intended to improve server response time.

The persi stent _til es attribute, when t rue (the default), specifies that image tiles
will be saved is the server's disk cache. If this attribute is set to false, then each
getTile request invokes an image tile rendering process in the map visualization
component server, and the newly acquired image tile is not cached for future use.
Cases where you may want to specify f al se include (A) a GeoRaster theme is
used by a tile layer and you do not want duplicate raster images in the map
visualization component's disk cache, or (B) you want the tile server always to
provide up-to-date image tiles.

The <i nternal _map_sour ce> element is required only if the map tiles are rendered by
the local map visualization component instance.

ORACLE
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* The base_map attribute is required and specifies the predefined map visualization
component base map that is cached by the map tile server; its value should match
an entry in the BASE_MAP column in the USER_SDO_CACHED_MAPS view.

e The bgcol or attribute is optional and specifies the background color of the map.
If the value of this attribute is set to NONE, the background will be transparent.
(Currently, only tile images in PNG format can have a transparent background.)

 The out _of bounds_col or attribute is optional and specifies the color for areas
that are outside the data boundaries. The data boundaries are specified by the
attributes of the <coor di nat e_syst en» element.

« Thedb_tile_tabl e attribute is optional, specifies the database table in which to
cache the tile layer's image tiles. If the attribute is not specified, the tiles are
cached in the map visualization component's disk cache.

The <ext ernal _map_sour ce> element is required only if the map tiles are rendered by
an external map services provider. This element has the following attributes:

e Theurl attribute is required and specifies the map service URL from which the
map tiles can be fetched (for example, htt p: // myhost / mapvi ewer / onser ver).

e The adapt er _cl ass attribute is required and specifies the full name
of the map adapter class, including the package names (for example,
nmcsadapt er . MAdapt er).

e The proxy_host and proxy_port attributes are needed only if the external map
provider server must be accessed through a proxy server; these attributes specify
the host name and port number, respectively, of the proxy server. If proxy_host is
specified as NONE, all map tile requests will be sent directly to the remote server
without going through any proxy server. If proxy_host is omitted or specifies an
empty string, the global map visualization component proxy setting defined in the
mapVi ewer Confi g. xn file will be used when map tile requests are sent.

e Thetineout attribute is optional and specifies the number of milliseconds for
which the map tile server must wait for an external map tile image before giving up
the attempt. The default timeout value is 15000.

e Therequest_net hod attribute is optional and the HTTP request method for
sending map tile requests; its value can be POST (the default) or GET.

For more information about external map tile layers and an example, see Creating a
Map Tile Layer Using an External Web Map Source.

The <properties> element in the <ext er nal _map_sour ce> element can include multiple
<property> elements, each of which specifies a user-defined parameter for use by
the map adapter when it fetches map tiles. The same map source adapter can use
different set of parameters to fetch different map tile layers. For example, the sample
map visualization component adapter ncsadapt er . M/Adapt er shipped with the map
visualization component accepts parameters defined as follows:
<properties>

<property nanme="data_source" val ue="el ocation"/>

<property nanme="base_map" val ue="us_base_nap"/>
</ properties>

However, by changing the val ue attribute values, you can use this adapter to fetch a
different base map from the same data source or a different data source.

The <til e_st orage> element specifies storage settings for the map tile layer.
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* The optional r oot _pat h attribute specifies the file system directory to be used as
the root directory of the tile storage. If this attribute is omitted or invalid, the default
root directory defined in the mapVi ewer Confi g. xm file is used.

* The optional xyz_st or age_scheme element controls how the directory structure of
map tiles in the disk cache is organized. The default value (f al se) causes the
map visualization component internal mesh code storage scheme to be used. The
value t r ue causes the XYZ storage scheme to be used. For more information, see
Map Tile Storage Schemes: Internal Mesh Code or XYZ

The <coor di nat e_syst en> element specifies the map coordinate system, and it has
several required attributes. The sri d attribute specifies the spatial reference ID of the
coordinate system. The m nX attribute specifies the lower bound of the X dimension;
the m nY attribute specifies the lower bound of the Y dimension; the maxX attribute
specifies the upper bound of the X dimension; and the nmaxY attribute specifies

the upper bound of the Y dimension. For the standard longitude/latitude (WGS 84)
coordinate system, the sri d value is 8307; and the m nX, mi nY, maxX, and maxY values
are -180, -90, 180, and 90, respectively.

For an internal map tile layer, the map coordinate system can be different from the
data coordinate system. If the two are different, the map tile server transforms the

map data into the coordinate system defined in the <coor di nat e_syst en» element and
renders map tile images using this coordinate system.

The <til e_i mage> element specifies the tile image size settings, and it has the
following required attributes: wi dt h specifies the width of the tile images in screen
pixels, and hei ght specifies the height of the tile images in screen pixels.

The optional <ti | e_bound> element specifies the bounding box of the cached map
tiles. The map tile server only fetches tiles inside this box, and returns a blank tile if the
requested tile is outside this box. The bounding box is specified by a rectangle in the
map data coordinate system. The rectangle is specified by a <coor di nat es> element
in the following format:

<coordi nates>m nX, mnY, maxX, maxY</ coordi nates>

The default cache bounding box is the same bounding box specified in the
<coor di nat e_syst en»> element.

The optional <ti | e_dpi > element specifies the map display screen resolution as a
"dots per inch" value. If this element is not specified, the value specified in the
mapVi ewer Confi g. xnl file will be assigned to the tile layer. If the map visualization
component must comply with OGC standards in exposing the tile layer in its WMTS
service, then you must specify this element with the following value: 90. 714

The optional <til e_meters_per _unit> element specifies the meters per unit. The unit
is defined indirectly by the sri d attribute in the <coor di nat e_syst en> element. For
example, if the sri d is 3857, its unit is meters, and thus the value for this attribute
must be 1.0; or if the sri d is 8307, its unit is decimal degrees, and thus the value may
be set to 111319.49. If this element is not specified, a map visualization component
internal process calculates the value according to the data bounds, and the result is
very close to 111319.49. If this tile layer is to be exposed by the map visualization
component to provide WMTS services, and if sri d is 8307, then you must set this
element's value to 111319.49 to comply with OGC standards.

The <zoom | evel s> element specifies the predefined zoom levels. Only image tiles
at predefined zoom levels will be cached and served by the map tile server. The
<zoom | evel s> element can have multiple <zoom | evel > elements, each of which
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specifies one predefined zoom level. If there are no <zoom | evel > elements, the map
tile server automatically generates the <zoom | evel > elements by using the following

attributes inside the <zoom | evel s> element. (These attributes can be omitted and will
be ignored if any <zoom | evel > elements exist.)

e | evel s specifies the total number of zoom levels.

« nin_scal e specifies the scale of map images at the highest (zoomed in the most)
zoom level.

* max_scal e specifies the scale of map images at the lowest (zoomed out the most)
zoom level.

e nin_tile_width specifies the width of map tiles at the highest zoom level. The
width is specified in map data units.

 max_tile_width specifies the width of the map tiles at the lowest zoom level. The
width is specified in map data units.

For the map tile server to be able to generate the definitions of individual zoom levels
automatically, you must specify either of the following combinations of the preceding
attributes:

* |levels,nmn_scale, and max_scal e
e levels,nin_tile width,andmax_tile width

When the zoom levels are defined this way, the map tile server automatically derives
the definition of all the individual zoom levels and updates the XML definition with
the <zoom | evel > elements generated for the zoom levels. You can then make
adjustments to each zoom level if you want.

Each zoom level is assigned a zoom level number by the map tile server based on

the order in which the zoom levels are defined. The first zoom level defined in the
<zoom | evel s> element is zoom level 0, the second zoom level is zoom level 1, and so
on. These zoom level numbers are used in the tile requests to refer to the predefined
zoom levels.

The <zoom | evel > element specifies a predefined zoom level, and it has several
attributes. The descri pti on attribute is optional and specifies the text description of
the zoom level. The | evel _name attribute is optional and specifies the name of the
zoom level. The scal e attribute specifies the map scale of the zoom level; it is required
if the attributes tile width andtile_hei ght are not defined. The tile_w dth and
tile_hei ght attributes specify the tile width and height, respectively, in map data
units. The fet ch_l arger _til es attribute is optional and specifies whether to fetch
larger map images instead of the small map image tiles; a value of TRUE (the default)
means that larger map images that may consist multiple map tiles will be fetched and
broken into small map image tiles, which might save network round trips between the
map tile server and the map services provider.

In the <zoom | evel > element, you must specify either the scal e attribute or both the
tile widthandtile_height elements.

The <t il e_bound> element within the <zoom | evel > element optionally specifies the
bounding box of the cached map tiles for the zoom level. The map tile server only
fetches tiles inside this box, and returns a blank tile if the requested tile is outside this
box. The bounding box is specified by a rectangle specified in map data coordinate
system. The rectangle is specified by a <coor di nat es> element (explained earlier in
this topic) If you specify the <ti| e_bound> element within the <zoom | evel > element,
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it overrides the overall cache bounding box settings specified by the <ti | e_bound>
element that is above it in the XML hierarchy.

The <aut o_updat e> element defines how the tile layer's disk cache is to be
automatically updated when spatial data in the base table is modified, For details,
see Add the <auto_update> element to tile layer definition.

The <t hemes> element defines a layer based on themes (as opposed to a layer
based on a base map). The themes to be used to render image tiles are listed in

its subelements. In each subelement <t hene>, the nane attribute is required to specify
a predefined theme in the metadata. The other two optional attributes, from | evel
and to_| evel , define the visibility of the that theme. The default values for those two
attributes are from | evel of O (which contains the least map detail) and to_| evel of
the last level (which contains the most map detail).

3.2.2.3 Map Tile Storage Schemes: Internal Mesh Code or XYZ

The xyz_st orage_schene attribute of the <fi | e_st or age> element (described in Map
Tile Layer Configuration) controls how the directory structure of map tiles in the disk
cache is organized. The default scheme uses the map visualization component's
internal mesh codes, but you can instead choose the XYZ storage scheme.

Figure Figure 3-4 shows both storage schemes.

Figure 3-4 Internal Mesh Code and XYZ Map Tile Storage Schemes
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The details of the map visualization component internal mesh code are nor important
for users. You need only know that there are two different storage scheme options,
and that the XYZ storage scheme is analogous to the scheme used by several map
data providers. Therefore, if you want to export tiles from some zoom levels for an
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offline project (local tile layer), if you find the XYZ storage scheme more intuitive, you
can specify it.

In the map visualization component XYZ storage scheme, the naming of
subdirectories is in the form / z/ y/ x, where z is the zoom level, y is the tile's row
number, and x in the tile's column number. For example, in Figure 3-4, the map
visualization component XY X storage scheme shows the images (74. png, 75. png,
76, png, 77. png) in the tile columns for tile row 33 for zoom level 8.

3.2.2.4 Creating a Map Tile Layer Using an External Web Map Source

ORACLE

You can use an external web map source to create a map tile layer, as follows:
1. Log in to the map visualization component administrative console.

2. Click Create Tile Layer.

3. Select External as this tile layer's map image source, and click Continue.
4

On the Create a map tile layer for external map source page, enter the appropriate
information:

Name: Tile layer name. Example: TI LELAYERL
Data Source: Name of the data source for the tile layer. Example MVDEMO

Max browser tile cache age (hours): Maximum number of hours in the cache
before a tile is refreshed. Example: 168

Map Service URL: Example: htt p: // nycorp. com 7001/ mapvi ewer / wns
Request Method: HTTP GET

Adapter class: oracl e. | bs. mapcache. adapt er . WWBAdapt er

Jar file location: Example: adapt er| i bs/

Background: t r anspar ent

Adapter properties: (Check it and click Add multiple times as appropriate,
entering the values for the following each time.)

e datasource: Example: nvdeno
e version:1.1.1

e srs: EPSG 4326

* layers: Example: THEME_DEMO COUNTI ES, THEME_DEMO HI GHWAYS
» format: i mage/ png

e transparent: true

Tile storage: Example: C:\tenp
SRID: 8307

Min X: -180.0

Max X: 180. 0

Min Y: -90.0

Max Y: 90.0

Tile width (pixels): 256
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Tile height (pixels): 256
File format: PNG
# Zoom Levels: 10
Minimum map scale: 1000
Maximum map scale: 250000000
5. Click Submit to create the tile layer.
The message Information: New map tile layer created successfully is displayed.

To verify the created layer, you can click Manage Tile Layers on the left, select the tile
layer, and click View map I Manage tiles to preview the map.

3.2.3 Map Cache Auto-Update

The map cache auto-update feature periodically updates cached map tiles when they
become "dirty". A cached map tile becomes dirty when data in base tables is changed
by an update, insert, or delete operation, because such changes may affect the shape,
annotation, or choice of rendering style for the already cached map tiles.Updating a
dirty tile invokes one of the following operations: a) Refresh: delete the cached dirty
tiles and then re-fetch them; or b) Clear: only delete the cached dirty tiles. To enable
automatic updating for a tile layer, you perform the following major steps:

1. Add the <dirty _tile_auto_update> element to the mapViewerConfig.xml
configuration file.

2. Add the <auto_update> element to tile layer definition.
3. Create the dirty MBR table, base tables' log table, and triggers.

To test the automatic tile updating, follow the instructions in Start the map visualization
component server and test the map cache auto-update feature.

e Add the <dirty_tile_auto_update> element to the mapViewerConfig.xml
configuration file

e Add the <auto_update> element to tile layer definition
e Create the dirty MBR table, base tables' log table, and triggers

e Start the map visualization component server and test the map cache auto-update
feature

3.2.3.1 Add the <dirty tile_auto_update> element to the mapViewerConfig.xml
configuration file

ORACLE

Addthe<dirty tile_auto_update>element as a child element of the
<map_tile_server> element. For example:

<map_tile_server>
<tile_storage default_root_path="/scratch/tilecache/"/>
<dirty_tile_auto_update
aut o_update="true"
auto_update_interval =" 1"
recycle_interval ="168"/>
</map_tile_server>
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The aut 0_updat e attribute enables server's automatic update when set to t r ue (the
default is f al se). If this attribute is set to t r ue, all qualified tile layers on the server will
be automatically updated. To qualify, a tile layer must have a proper definition (see Add
the <auto_update> element to tile layer definition).

The aut o_updat e_i nterval attribute sets the recurring interval for checking the base
tables' log table and the dirty MBR table. Its value is in minutes, and the default value
is 1. The value should not be more than a few minutes, and it should not be very
large (even if you update the base tables far less frequently, such as daily or weekly).
The base tables' log table and the dirty MBR table should be created before starting
the map visualization component server. Sample scripts for creating these two tables
and related sequences and triggers are included in Create the dirty MBR table, base
tables' log table, and triggers.

The recycl e_interval attribute specifies how long to keep a processed row in the
log table and dirty MBR table. Its value is in hours, and the default value is 168.
Processed rows older than that will be deleted.

When the map visualization component starts, it loads the <dirty tile_auto_updat e>
element from mapVi ewer Confi g. xn configuration file, and the element is applied to all
tile layers of this server. If that element is not found, then the server disables any tile
layer's auto-update capability.

3.2.3.2 Add the <auto_update> element to tile layer definition

ORACLE

Add an <aut o_updat e> element after the <zoom | evel s> element in a tile layer
definition. You can add this element manually or using the map visualization
component web console. For example:

<aut o_updat e
finest level to refresh="15"
dirty_nbr_bat ch="100"
dirty_nbr_cap="1000">
<dirty_nbr_table nane="nbr_ntau"/>
<l ogt abl e nanme="log_ncau_t|"/>
</ aut o_updat e>

The finest | evel to_refresh attribute specifies the finest level to refresh. Levels
starting from level 0O, level 1, level 2, ..., until this specified level will be refreshed, and
dirty tiles in the remaining zoom levels will be cleared. If the data modifications in the
base tables are often geographically small features (as most data modifications should
be), such as changing the name of a restaurant or inserting a newly developed street,
the value can be the finest zoom level found in the tile layer definition. For example, if
there are 19 zoom levels from O to 18, then this attribute can be set to 18.

The dirty_nbr_bat ch attribute specifies the maximum number of rows from the dirty
MBR table for an update. The default value is 100. This value prevents the server from
getting a very large number of tiles to update at one time. Instead, if a large number

of dirty tiles need a refresh or clear operation, these tiles will be processed in many
updates, and one interval processes just one batch. To determine an optimal value for
this attribute, consider the following factors:

e Theauto_update_interval value (see Add the <dirty tile_auto_update> element
to the mapViewerConfig.xml configuration file)and how many tiles the server is
able finish in the interval

e The amount of memory that the server can use
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*  The number of tile layers that are enabled for map cache auto update and the
frequency and magnitude of the changes in their base tables

Because there is no formula for a precise calculation of an optimal di rty_nbr_bat ch
value, the best practice is to set up an environment to test different settings. When
selecting a value, consider the worst case scenario. Two extreme scenarios to avoid
are: a) the value is so small that the server is idling after finishing a refresh operation
while the number of dirty MBR rows in the dirty MBR table keeps growing; or b)

the value is so large that the server runs out of memory, throws an out-of-memory
exception, and shuts down all services.

The dirty_nbr_cap attribute specifies the maximum number of dirty tiles for a log
table to generate in one interval. This constraint may affect the finest zoom level for
refresh operation, and the remaining zoom levels are then set for a clear operation.
The accumulation counter for dirty tiles starts from zoom level 0, to level 1, level 2, and
so on, until the cap is reached or the finest level to refresh is reached.

When a cap is reached at level n before reaching the specified finest level to refresh,
the already counted tiles in level 0, level 1, level 2, ..., and level n-1 are for a

refresh operation (delete and then re-fetch), and the current zoom level (level n in
this example) and all other finer levels are for a clear operation (delete from the map
tile cache and no re-fetch). For example, if the cap is given a value of 1000, the dirty
tile counter reaches the cap at zoom level 4, then all the counted dirty tiles from level
0 to level 3 are for refresh. After that, each dirty tile in level 3 will be used to define

a rectangle (the rectangular area the tile covers on the ground), and this rectangle is
taken as an MBR to clear all zoom levels starting from level 4, level 5, and all other
finer levels in this tile layer.

The <dirty_nbr _t abl e> element specifies the name of the dirty MBR table, where
the dirty MBRs are to be stored, retrieved, and updated. You need to manually create
this table before starting the map visualization component server (see the example in
Create the dirty MBR table, base tables' log table, and triggers).

The <l ogt abl e> element specifies the name of the base table's log table. If a tile layer
depends on more than one base table (as is often the case), then every change in
each base table should be inserted into this log table by its trigger; if the schema is
accessed by more than one data source defined in napVi ewer Confi g. xm , then one
change in a base table should insert one row for each data source.

It is recommended that each tile layer have its own log table and its own dirty MBR
table. Both tables should be manually created before starting the server (see the
example in Create the dirty MBR table, base tables' log table, and triggers).

3.2.3.3 Create the dirty MBR table, base tables' log table, and triggers

ORACLE

This section contains examples that, when taken together, show the actions to create
the dirty MBR table, base tables' log table, and triggers. The example segments
assume that a base map named DEMO_MAP is already defined and that there is one
data source named MVDEMO accessing the schema.

The example code segments include explanatory comments, and they perform the
following actions:

1. Create atile layer that includes an <aut o_updat e> element.
insert into user_sdo_cached_maps val ues(

" MCAU_TL',
"a test case for map cache auto update',
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"YES',
"YES',
"<map_tile_layer nane="MCAU TL" inage_f ornat="PNG
htt p_header _expires="168.0" concurrent_fetching_threads="3"
fetch_larger_tiles="fal se">
<internal _map_source data_source="nvdem" base_nap="DEMO MAP"/>
<coordi nate_system sri d="8307" m nX="-180.0" nmaxX="180.0" mi nY="-90.0"
maxY="90. 0"/ >
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_meters_per_unit value="111319. 49079327358"/ >
<zoom | evel s | evel s="19" mi n_scal e="2132. 729583849784"
max_scal e="559082264. 0287178" >
</zoom | evel s>
<aut o_updat e
finest_level to_refresh="15"
dirty_nbr_batch="100"
dirty_nbr_cap="1000">
<dirty_nbr_tabl e name="nbr_MCAU TL"/>
<l ogt abl e nanme="| og_MCAU_TL"/>
</ aut o_updat e>
</map_tile_|layer>',
' DEMD_MAP'
)l

commi t;
Create a dirty MBR table and its trigger.

The dirty MBR table stores the dirty MBRs for refresh and clear operations.
This table is populated using the geometries from the log table. There is also
a sequence and a trigger created for generating unique IDs for this table's ID
column.

-- create the dirty MBR table

CREATE TABLE nbr _MCAU_TL ( -- dirty MBR table nane

id number, -- id, used for tracking the status

dat asource varchar2(32), -- data source name

tile_layer varchar2(32), -- tile layer nanme

| ogt abl e varchar2(32), -- basetable's log-table

refresh_status varchar2(1), -- n: not refreshed, y: refreshed, p:pending,
f: failed

clear_status varchar2(1l), -- n: not cleared, y: cleared, p: pendi ng,
f: failed

mbr_to_clear varchar2(1), -- y/n: use tile's nbr for clearing finer
| evel s

zoom | evel nunber, -- zoomlevel of this tile

mx nunber, -- mesh x ordinate

my nunber, -- mesh Y ordinate

m nx nunber, -- tile's mininumx coordinate

m ny nunber, -- tile's mininumy coordinate

Maxx nunber, -- tile's maxi mum x coordinate

maxy nunber, -- tile's maxinumy coordinate

insert_tinme Dat e, -- when the tile MBR was inserted into this
tabl e

update_time Dat e -- nost recent update (refresh/clear) time

)

-- create a sequence for nbr_MCAU TL
CREATE SEQUENCE mbr _MCAU_TL_seq
START WTH 1
| NCREMENT BY 1
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CYCLE
MAXVALUE 9999999999;

-- create a trigger to get a unique id
create or replace trigger nbr_MCAU TL_br

before insert on nbr _MCAU TL -- before inserting the row
referencing new as new old as old

for each row -- for each row
begin

sel ect mbr_MCAU TL_seq. nextval INTO :new. id FROM dual ;
end;

/
Create a log table.

The base tables' log table is for recording the rows changed in the base tables of
the tile layer. Because each tile layer depends on the data in its base tables when
generating a map tile, any change made to the base table (such as modifications
of geometries or changes to attributes values) may affect their representation in
their corresponding map tile. The change log table records such changes through
a trigger created on its base table.

The following statements create a log table, a sequence, and a trigger on the table
using the sequence to generate unique ID values.

-- create the log table
create table | og_MCAU_TL(

id nunber

geonD sdo_geonetry, -- the affected geonetry or its attributes, origina
geometry

geomN sdo_geonetry, -- the affected geonmetry or its attributes, new
geometry

modi fied Date, -- when the nodified occurred

status varchar2(1), -- y: processed, n: not processed

dat asource varchar2(32), -- data source name, nmore than one ds nmy access
the same | og

tile_layer varchar2(32), -- tile layer nane

basetable varchar2(32) -- base table name, nmore than one base table may

insert into this log

)

-- create a sequence for |og_MCAU TL
CREATE SEQUENCE | og_MCAU TL_seq
START WTH 1
| NCREMENT BY 1
CYCLE
MAXVALUE 9999999999;

-- create a trigger for log MCAU TL to create a unique id
create or replace trigger |og_MCAU TL_br

before insert on log MCAUTL -- before inserting
referencing new as new old as old

for each row -- for each row
begin

sel ect | og_MCAU TL_seq. nextval |INTO :new id FROM dual ;
end;

/
Create a trigger on each base table to insert changes into the log table.

In a base table's trigger, any geometries inserted into the log table are transformed
into the same spatial reference system (coordinate system) as the tile layer. If
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there are multiple data sources defined in the mapVi ewer Confi g. xm configuration
file accessing the same schema, then one INSERT statement should be used for
each of these data sources in each trigger definition.

The following statements make these assumptions:

e One data source named MVDEMO is accessing the schema that contains
the MCAU_TL tile layer. (Thus, there is only one INSERT statement in each
trigger definition.)

e The tile layer's spatial reference system (SRID) is 8307 (WGS 84 longitude/
latitude).

e There are four base tables to monitor for this tile layer: states, counties,
interstates, and cities.

--states trigger
create or replace trigger states_MCAU TL_ar
after insert or update or delete on states -- any change
referencing new as new old as old
for each row
when (ol d.geom IS NOT NULL OR new.geom |'S NOT NULL)
decl are
ol dGeom SDO _GEQVETRY;
newGeom SDO GEQVETRY,;
tileSRID nunber;
begi n
tileSRID := 8307,
ol dGeom := :old. geom
if (:old.geomI|S NOT NULL) then
if (:old.geomSDO SRID!=tileSRID) then
sel ect sdo_cs.transforn(:old.geom tileSRID) into ol dGeom from dual;
end if;
end if;
newGeom =: new. geomn
if (:new.geom|S NOT NULL) then
if (:new.geomSDO SRID = tileSRID) then
sel ect sdo_cs.transforn(:new geom tileSRID) into newGeom from dual;
end if;
end if;

insert into | og_MCAU TL (id, geonD, geonN, nodified, status, datasource,
tile_layer, basetable)
val ues(null, ol dGeom newGeom sysdate, 'n', 'MDEMO, 'MCAU TL',
"states');
end;
/

--counties trigger
create or replace trigger counties_MCAU TL_ar
after insert or update or delete on counties
referencing new as new old as old
for each row
when (ol d.geom IS NOT NULL OR new.geom |'S NOT NULL)
decl are
ol dGeom SDO _GEQVETRY;
newGeom SDO GEQVETRY,;
tileSRID nunber;
begi n
tileSRID := 8307,
ol dGeom ol d. geom
if (:old.geomI|S NOT NULL) then
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if (:old geomSDO SRID =tileSRID) then
sel ect sdo_cs.transforn(:old.geom tileSRID) into ol dGeom from dual;
end if;
end if;
newGeom =: new. geom
if (:new geom|S NOT NULL) then
if (:new.geomSDO SRID = tileSRID) then
sel ect sdo_cs.transforn(:new. geom tileSRID) into newGeom from dual;
end if;
end if;
insert into log_MCAU TL (id, geonD, geonmN, nodified, status, datasource,
tile_layer, basetable)
val ues(null, ol dGeom newGeom sysdate, 'n', 'MVDEMO, 'MCAU TL',
"counties');
end;
/

--interstates trigger
create or replace trigger interstates_MCAU TL_ar
after insert or update or delete on interstates
referencing new as new old as old
for each row
when (ol d.geom IS NOT NULL OR new.geom IS NOT NULL)
decl are
ol dGeom SDO_GEQVETRY,;
newGeom SDO_GEOMVETRY;
tileSRID nunber;
begin
tileSRID := 8307;
ol dGeom := :old. geom
if (:old.geom|S NOT NULL) then
if (:old geomSDO SRID =tileSRID) then
sel ect sdo_cs.transforn(:old.geom tileSRID) into ol dGeom from dual;
end if;
end if;
newGeom =: new. geom
if (:new geom|S NOT NULL) then
if (:new.geom SDO SRID = tileSRID) then
sel ect sdo_cs.transforn(:new. geom tileSRID) into newGeom from dual;
end if;
end if;

insert into log_MCAU TL (id, geonD, geonmN, nodified, status, datasource,
tile_layer, basetable)
val ues(null, ol dGeom newGeom sysdate, 'n', 'MVDEMO, 'MCAU TL',
"interstates');

end;
/

--cities trigger
create or replace trigger cities_MCAU TL_ar
after insert or update or delete on cities
referencing new as new old as old
for each row
when (ol d.location I'S NOT NULL OR new. | ocation |'S NOT NULL)
decl are
ol dGeom SDO_GEQVETRY,;
newGeom SDO_GEOMVETRY;
tileSRID nunber;
begin
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tileSRID := 8307;
ol dGeom := :old.location;
if (:old.location I'S NOT NULL) then
if (:old.location. SDO SRID =tileSRID) then
sel ect sdo_cs.transforn(:old.location, tileSRID) into ol dGeomfrom
dual ;
end if;
end if;
newGeom =: new. | ocati on;
if (:new location I'S NOT NULL) then
if (:newlocation.SDO SRIDI=tileSRID) then
sel ect sdo_cs.transforn(:new location, tileSRID) into newGeomfrom
dual ;
end if;
end if;

insert into log_MCAU TL (id, geonD geonN, nodified, status, datasource,
tile_layer, basetable)
values(null, ol dGeom newGeom sysdate, 'n', 'MVDEMO, 'MCAU TL',
"cities');
end;
/
comit;

3.2.3.4 Start the map visualization component server and test the map cache
auto-update feature

To test the automatic tile updating, start the map visualization component server and
then change one or more rows in the base table.

1.

Modify a row in the base table. For example:

update cities set city="Wrcester' where city="Wrcester' and
state_abrv="M\'";

Check the log table. For example:

select * fromlog_ntau_tl;

The result should include a row that was just inserted by the base table's trigger.

Wait for about one interval (one minute in this example), then check the dirty MBR
table. For example:

sel ect count(*) from nmbr_ntau_tl;

The result should include some dirty MBR rows inserted by the server.

You can also look for changes in the ref resh_st at us column in the dirty MBR table.
When rows are initially inserted, the status is set to n for not processed; then it
changes to p for pending when they are being processed; and after the update is
done, it changes to y for processed. Meanwhile, on the server you can see that the
server has been updating the tiles (the server's logger needs to be set to fi nest level
to see the finest logging information).

ORACLE
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3.2.4 UTFGrid for Map Tiles: Including Text Information About

Features

When a tile layer has UTFGrid enabled, a data set named UTFGrid becomes a
"companion” of an image tile, containing text information about features in the image
tile. This text information can be displayed by the browser when responding to a
mouse event, such as mouse click on a map feature.

A UTFGrid data set is stored in JSON format, and has two components: (a) a grid
data set that mirrors its companion image tile, and (b) attributes of all grid cells. The
value at each grid cell serves as the key to link the image tile cell and its attributes.
Each image pixel on a map is associated with a UTFGrid grid cell, and the cell's value
indicates where its attributes (as text strings) can be retrieved. For storage efficiency,
the value of each grid cell is encoded in a revised UTF-8 encoding scheme.

e Enabling the UTFGrid Option for a Tile Layer
e Encoding a Key and Decoding a Grid Cell's Value
e Building a UTFGrid Test Case

3.2.4.1 Enabling the UTFGrid Option for a Tile Layer

ORACLE

To enable the UTFGrid option for a map tile layer, then in the
USER_ADO_CACHED_MAPS row for the tile layer, specify utfgrid="true" in the
<map_tile_layer> element, and optionally specify the UTFGrid resolution with the
utfgrid_resol ution attribute (the default is 4). For example:

insert into user_sdo_cached_maps val ues(
"UTFGRID TL',
"utfgrid enalbled test case '
"YES',
"YES',
"<map_tile_layer name="UTFGRI D _TL" image_f or mat =" PNG'
htt p_header _expires="168.0" concurrent_fetching_threads="3"
fetch_larger_tiles="fal se"
persistent tiles="true" utfgrid="true" utfgrid_resolution="4">
<internal _map_source data_source="nmvdem" base_nmap="UTFGRI D_BASEMAP"
bgcol or ="#dddddd" out _of _bounds_col or =" #eeddff"/>
<tile_storage root_path="/temp" xyz_storage_scheme="true"/>
<coordi nate_system sri d="8307" m nX="-180.0" maxX="180.0" mi nY="-90.0"
maxY="90. 0"/ >
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_meters_per_unit value="111319.49079327358"/>
<zoom | evel s | evel s="19" min_scal e="2132. 729583849784"
max_scal e="559082264. 0287178" >
</zoom | evel s>
</map_tile_|ayer>',
' UTFGRI D_BASEVAP' ,
)l

comm t;

The utfgrid_resol ution attribute determines how fine the grid cells are in an
UTFGrid data set, and the default value of 4 indicates that one grid cell represents
4 by 4 image pixels in its companion image tile. For example, if 256x256 is an
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image's dimension, then the grid's dimension will be 64x64, and a grid cell at row=10,
column=20 represents the pixels in the tile image from row 40 to row 43 and from
column 80 to column 83 (note that one grid cell represents 16 image tile pixels). When
multiple features in the map image tile fall into one grid cell at the indicated resolution,
then the feature with the majority or plurality of the pixels is assigned to the grid cell.
The value stored in the grid cell is encoded using UTF-8 encoding.

If a tile layer has UTFGrid enabled, when the map server generates a map image
tile, it will also generate an UTFGrid data set stored in JSON format. When a client
requests a map image tile, both the image tile and its UTFGrid JSON file will be
returned in the response.

In the map visualization component server, the UTFGrid JSON files are stored in
the same location with their image tiles. For example, if an image tile is cached

at / napcache/ WDEMO. UTFGRI D_TL/ 0/ 1/ 2. PNG, you should also see its companion
UTFGrid file / mapcache/ MVDEMO, UTFGRI D_TL/ 0/ 1/ 2. JSON.

This UTFGrid option is currently not supported if the image tiles are stored in a
database table (see Store the tiles in a database table ) when disk cache is disabled
for a tile layer (see Stream the tiles directly without storing them ).

3.2.4.2 Encoding a Key and Decoding a Grid Cell's Value

A tile layer can contain multiple data layers or themes. Each theme will have its own
grid data set, and an UTFGrid JSON object may contain multiple grid data sets. In
each theme's grid, features shown in its image tile are also "drawn" using styles to
render each feature. As for its associated image tile, a feature is drawn using its key,
and the key is an ordinal number assigned to each feature. This number is used to
assign a UTF-8 encoded value for the cell's value.

When a mouse event is triggered on a feature in an image tile, the image pixel's
corresponding grid cell can be located, and the cell's value (an UTF-8 encoded value)
can then be retrieved. This UTF-8 encoded value can then be decoded to derive its
key, an ordinal number. Using this key, the attribute stored can be obtained. (See the
examples near the end of Building a UTFGrid Test Case.)

3.2.4.3 Building a UTFGrid Test Case

ORACLE

This test case focuses on the server side. It has two major steps: creating a UTFGrid-
enabled tile layer, and sending some hard-coded requests to the server. (In a real
application, you need to have a client side map application to make use of the tile
layer.)

1. Create a UTFGrid-enabled tile layer.

If all the spatial base tables and styles exist in the metadata, the following
example creates four themes, a basemap, and an UTFGrid-enabled tile layer.
Because the feature attributes stored in an UTFGrid JSON object come from the
<hi dden_i nf 0> element of a theme, the <hi dden_i nf 0> element is defined in three
of the four themes. (If none of the four themes has the <hi dden_i nf 0> element
defined, then enabling this tile layer's UTFGrid option would not make sense,
because the UTFGrid object would be empty and creating it would still consume
server resources.)

-- insert thene 1
insert into USER SDO THEMES (nane, description, base_table, geonetry_col um,
styling_rul es)
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val ues (
' UTFGRI D_THEME_DEMO_STATES' ,
"for utfgrid testing'
' STATES',
' GEOM
'<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="STATE" name="State"/>
<field col um="STATE_ABRV"' name="Abrv."/>
<field col um="TOTPOP" nane="Popul ation"/>
</ hi dden_i nf 0>
<rul e>
<features style="C S02_COUNTRY_AREA"> </features>
<l abel col umm="STATE_ABRV" styl e="T.S02_STATE ABBREVS'> 1 </l abel >
</rul e>
</styling_rules>);

-- insert theme 2
insert into USER SDO THEMES (nane, description, base_table, geonetry_col um,
styling_rul es)
val ues (
" UTFGRI D_THEME_DEMO_COUNTI ES',
"for utfgrid testing'
' COUNTI ES'
' CGEOM ,
'<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<!--<hi dden_i nf 0>
<field col um="COUNTY" name="County"/>
<field col um="FI PSSTCO' name="Fips"/>
<field col um="TOTPOP" nane="Popul ation"/>
<field col um="STATE ABRV' name="State"/>
</ hi dden_i nf 0>- - >
<rul e>
<features style="L.S06_BORDER _STATE"'> </features>
</rul e>
</styling_rules>);

-- insert theme 3
insert into USER SDO THEMES (nane, description, base_table, geonetry_colum,
styling_rul es)
val ues (
" UTFGRI D_THEME_DEMO_HI GHVWAYS' ,
"for utfgrid testing'
" | NTERSTATES'
' GEOM
'<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="H GMAY" name="H ghway"/>
<field col um="ROUTEN' nane="No."/>
</ hi dden_i nf 0>
<rul e>
<features style="L.S04_ROAD | NTERSTATE"> </features>
<l abel colum="routen" style="M HAY_USA | NTERSTATE NARROW > ( 3-
| ength(routen)) </Iabel>
</rul e>
</styling_rules>);
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-- insert thene 4
insert into USER SDO THEMES (nane, description, base_table, geonetry_col um,
styling_rul es)
val ues (
" UTFGRI D_THEME_DEMO CI TI ES',
"for utfgrid testing'
"CITIES,
' LOCATI ON',
'<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf 0>
<field colum="CI TY" name="CGity"/>
<field col um="POP90" name="Popul ation"/>
</ hi dden_i nf 0>
<rul e>
<features style="M ALL_CITY_L2"> (pop90 between 200000 AND 1000000 ) </
features>
<l abel colum="city" style="T.S07_CITIES L2"> 1 </|abel >
</rul e>
<rul e>
<features style="M ALL_CITY_L3"> (pop90 between 0 and 200000) </
features>
<l abel colum="city" style="T.S07_CITIES L3"> 1 </|abel >
</rul e>
</styling_rules>);

-- insert a basenmap
I NSERT | NTO USER_SDO MAPS (nane, description, definition)
val ues (
' UTFGRI D_BASEMAP' ,
"for utfgrid testing'
'<?xm version="1.0" standal one="yes" ?>
<map_definition>
<t hene name="UTFCRI D_THEME_DEMO STATES" ni n_scal e="1. 5E8"
max_scal e="0. 0" scal e_node="RATIO'/ >
<t heme nanme="UTFGRI D_THEME_DEMO COUNTI ES" mi n_scal e="8500000. 0"
max_scal e="0. 0" scal e_node="RATI O'/ >
<t heme name="UTFGR D_THEME_DEMO H GHWAYS" mi n_scal e="4. 5E7"
max_scal e="0. 0" scal e_node="RATIO'/ >
<t heme nane="UTFGRI D_THEME_DEMO CI TI ES" mi n_scal e="7500000. 0"
max_scal e="0. 0" scal e_node="RATI O'/ >
</ map_definition> )

-- insert the UTFGid enabled tile |ayer
insert into user_sdo_cached_maps val ues(
"UTFGRID TL',

"a utfgrid'

"YES',
"YES',
"<map_tile_layer name="UTFCGRI D_TL" inage_f or nat =" PNG'
htt p_header _expires="168.0" concurrent_fetching_threads="3"
fetch_larger_tiles="fal se"
persistent tiles="true" utfgrid="true" utfgrid_resolution="8">
<internal _map_source data_source="nmvdem" base_nap="UTFGRI D_BASEMAP"
bgcol or ="#dddddd" out _of _bounds_col or =" #eeddff"/>
<tile_storage root_path="/temp" xyz_storage_scheme="true"/>
<coordi nate_system sri d="8307" m nX="-180.0" nmaxX="180.0" mi nY="-90.0"
maxY="90. 0"/ >
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
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<tile_meters_per_unit value="111319.49079327358"/>
<zoom | evel s | evel s="19" nin_scal e="2132. 729583849784"
max_scal e="559082264. 0287178" >
</zoom | evel s>
</map_tile_layer>',
' UTFGRI D_BASEMAP' ,
)
commit;
Request the map image and its UTFGrid object.

In an actual application, requesting a map image tile and its companion UTFGrid
JSON file is handled by the map visualization component HTML5 API; however,
for illustration purposes, two substeps with hard-coded requests are shown here.

a. Request an image tile from the server. For example:

http://1ocal host: 8080/ mapvi ewer/ ncserver ?
request =get ti | e&f or mat =png&zoon evel =8&mapcache=M/DEMO. UTFGRI D_TL&m
X=77&my=94

The server's response:
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0 Lowell
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b. Request the image tile's companion UTFGrid from the server. For example:

http://1ocal host: 8080/ mapvi ewer/ ncserver?
request =get ut f gri d&f or mat =j son& oom evel =8&mapcache=M/DEMO. UTFGRI D_
TL&MX=77&ny=94

The server's response:

{" UTFCGRI D_THEME_DEMO_STATES":

{"keys":["1","2","3"],

"data": {

"1":{"State":"New Hanpshire", "Abrv.":"NH', "Popul ation":"1109252"},
"2":{"State":"Mine","Abrv.":"ME", "Popul ation":"1227928"},
"3":{"State":"Massachusetts","Abrv.":"MA", "Popul ation":"6016424"}},
"grid: [

CTEREUVEEUV VDV VLT SRR
CTEREEEEEUV VDV VLT SRR

R N N SN
CTEREUEEEUV VDV VLT SRR R

R N N S N

R R N N S N

3-42



ORACLE

"SEFES! I 1 $FEFEFSEISEFS 5%
"$5$SEEFSEIFSTPFSTESSSSSS
"$5E$SEEFSEIFSTPFSPSSSESSS
"$5EFSEEISEIFSTIFSES S
"$SEFSSPSSIS SIS SEPS
"$5$$SSPSS$SS$SSES
"$5E$SEPSSIS S5 S
"$5$$$S$SSISSSS
"$5$$$SPSS$SSSS
"$5$$$SPSSPSS$SSES
"$5EPSSPSSIS SIS ST
"$5EPSEFSSPS SIS SIS S
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"6":{"Hi ghway":"l 190","No.":
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&&&& ! ##
&&&& [ 4
&8&& #i# #iH
' &&& #((!!
&& #( !
&& ( '
")))& *********!
") &***** ## |
Mk kxx*x%x ## |
"EER QR ##1
"UTFGRI D_THEME_DEMO CI TI ES": {
"keys":["1","2"],
"data": {
"1 {"CGity":"Lowel | ", "Popul ation":"103439"},
"2":{"City":"Boston","Popul ation":"574283"}},
“grid':|

#it
"1}

"resolution":"8","rows":"32","col ums": "32"}

The preceding response shows a UTFGrid object that contains properties

for the themes UTFGRI D_THEME_DEMO_STATES, UTFGRI D_THEME_DEMO_HI GHWAYS,
and UTFGRI D_THEME_DEMO_Cl TI ES. (The theme UTFGRI D_THEME_DEMO_COUNTI ES

did not define the <hi dden_i nf 0> element, and so nothing about that theme is
listed in the response.)
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3.2.5 External Map Source Adapter

ORACLE

An external map source adapter is the interface between a map tile server and an
external map services provider. When a map image tile needs to be fetched from the
external map services provider, the map tile server calls the adapter with information
about the zoom level, size, and location of the tile. The adapter then constructs a
provider-specific request, sends the request to the external map services provider, and
return the resulting image tile to the map tile server.

The external map source adapter is a Java class that must extends the abstract
Java class oracl e. mapvi ewer . shar e. mapcache. MapSour ceAdapt er, which is defined
as follows:

public abstract class MapSour ceAdapt er

{
public abstract String getMapTil eRequest(TileDefinition tile);
public byte[] getTilelmageBytes(TileDefinition tile) ;
public Properties getProperties() ;

}

An adapter that extends this class must implement the following method:

e public String get MapTil eRequest (TileDefinition tile)

This method should implement the logic to construct the HTTP request string
that can be sent to the map services provider to fetch the map image

tile. For example, if the URL of a map tile is htt p: // myhost / nymapser ver ?
par 1=v1&par 2=v2&par 3=v3, the HTTP request string returned by this method
should be par1_v1é&par 2=v2&par 3=v3.

When the map tile server cannot find a specific map tile, it calls the

get Ti | el mageByt es method to fetch the binary data of the tile image, and that
method calls the get MapTi | eRequest method to construct the map tile request
before fetching the tile. The get MapTi | eRequest method takes one parameter: a
Ti | eDef i ni tion object that specifies the zoom level, bounding box, image size
and image format of the requested tile. This method returns the HTTP request
string.

The map source adapter also inherits all methods implemented in class
MapSour ceAdapt er . Among them, the following methods are more important than the
others:

o public byte[] getTilelmageBytes(TileDefinition tile)

This method fetches the actual binary map tile image data from the external map
service provider. This method is already implemented. It calls the abstract method
get MapTi | eRequest to construct the map tile request and sends the request to
the external map services provider. If the map tiles cannot be fetched by sending
HTTP requests, you can override this method to implement the appropriate logic
to fetch an image tile from the map source. This method takes one parameter: a
Ti | eDefini tion object that specifies the zoom level, bounding box, image size,
and image format of the requested tile. This method returns the binary tile image
data encoded in the image format specified in the map tile layer configuration
settings.

* public Properties getProperties()
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This method returns the provider-specific parameters defined in the map tile layer
configuration settings explained in Map Tile Layer Configuration.

The MapSour ceAdapt er and Ti | eDefi nition classes are packaged inside
mvcl i ent.jar, which can be found under the directory $MAPVI EVER _HOVE/ web/ WEB/
lib.

Example 3-5 shows an external map source adapter.

Example 3-5 External Map Source Adapter
/ * %

* This is a sanple map source adapter that can be used to fetch map
* tiles froma map visualization conponent instance.

*/

package nctsadapter ;

i nport java.awt.Di mension;

i mport java.net.URL;

inmport java.util.Properties;

i mport oracle. | bs. mapclient. MapVi ewer;

i mport oracl e. | bs. mapcommon. MapResponse;
i mport oracl e. mapvi ewer. shar e. mapcache. *;

/**

* The map source adapter must extend class
* oracl e. | bs. mapcache. cache. MapSour ceAdapt er .
*/

public class M/Adapter extends MapSour ceAdapter

{

/**
* Gets the map tile request string that is to be sent to the map
* service provider URL.
* @Qaramtile tile definition
* @eturn request string
*/

public String get MapTil eRequest (TileDefinition tile)

{

/1 Get map source specified paraneters

Properties props = this.getProperties() ;

String dataSource = props.getProperty("data_source") ;

String baseMap = props. get Property("base_map") ;

/'l Use oracle.lbs.mapclient. MapViewer to construct the request string

MapVi ewer mv = new MapVi ewer (this. get MapServi ceURL()) ;

mv. set Dat aSour ceName( dat aSour ce) ;

mv. set BaseMapNane( baseMap) ;

mv. set Devi ceSi ze(new Di nension(tile.getlmageWdth(),

tile.getlmgeHeight()

mv. set Cent er AndSi ze(til e. get Boundi ngBox() . get Cent er X(
tile.get Boundi ngBox() . get Cent er Y(
tile.get Boundi ngBox() . get Hei ght (

~— — — —

int format = MapResponse. FORMAT_PNG STREAM ;
String req = null ;
switch(tile.getlmageFormat())

{

case TileDefinition FORMAT G F:
mv. set | mageFor mat ( MapResponse. FORVAT_G F_URL) ;
req = nmv. get MapRequest ().t oXM.String().repl aceFirst(
"format=\"GF_URL\"", "format=\"G F_STREAM"") ;
break ;
case Til eDefinition. FORMAT_PNG

ORACLE 3-46



ORACLE

Chapter 3
Map Tile Server

mv. set | mageFor mat ( MapResponse. FORVAT_PNG _URL) ;

req = nmv. get MapRequest (). toXM.String().repl aceFirst(
“format=\"PNG URL\"", "format=\"PNG STREAM"") ;

break ;

case TileDefinition. FORMAT_JPEG

mv. set | nageFor mat ( MapResponse. FORVAT_JPEG URL) ;

req = mv. get MapRequest (). toXM.String().repl aceFirst(
“format=\"JPEG URL\"", "format=\"JPEG STREAM"");

break ;

}

byte[] reqStr = null
try
{
reqStr = req. getBytes("UTF8") ;
}
cat ch(Exception e)

{}

/1 Return the request string.
return "xm _request="+ new String(reqStr);

}
}

Example 3-6 shows the implementation of the MapSour ceAdapt er . get Ti | el mageByt es
method.

Example 3-6 MapSourceAdapter.getTileimageBytes Implementation

/

*

Fetches the map inmage tile fromthe external map service provider by
sending the HTTP map tile request to the map service provider, and
return the binary tile image data. You can rewite this method so that
the adapter can fetch the tile froman external map service provider
that does not accept HTTP requests at all.

@aramtile the tile definition

@eturn the binary tile inage data.

@hrows Exception

E I

*/
public byte[] getTilelmageBytes(TileDefinition tile)
throws Exception

{

/1 construct request string
String request = get MapTi | eRequest (tile) ;

i f(request == null)

{
}

throw new Exception("Null nmap tile request string in map source adapter!") ;

/] set proxy settings
Proxy proxy = null

/* 1If the proxyHost is "NONE', the request is sent directly to the

* external server. If the proxyHost is a valid host, that host will
* be used as the proxy server. If the proxyHost is enpty of omtted,
* the global proxy setting in mapViewerConfig.xm wll be in effect.
*/

bool ean noProxy = "NONE'. equal sl gnoreCase( get ProxyHost()) ;

i f(getProxyHost ()!=null && !noProxy)

{
Socket Address addr = new I net Socket Addr ess( pr oxyHost, proxyPort);
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proxy = new Proxy(Proxy. Type. HTTP, addr);
}

/'l send the request and get the tile inmage binary
PrintWiter w = null
Buf feredl nput Stream bis = nul | ;
try
{
String url Str = mapServiceURL ;
i f("CET". equal sl gnoreCase(httpMethod))
url Str = mapServiceURL + "?" + request ;
log.finest("http "+httpMethod+": "+url Str);

URL url = new URL(urlStr);
/1 Open a URL connection based on current proxy setting
URLConnection conn =
proxy! =nul | ? url.openConnecti on(proxy):
(noProxy? url.openConnection(Proxy. NO PROXY):
url.openConnection()) ;
conn. set Connect Ti meout (ti meQut);
i f("CET". equal sl gnoreCase(get HTTPMet hod()))
conn. connect () ;
el se
{
conn. set DoQut put (true);
w = new PrintWiter(conn.getQutputStream));
wr. print(request);
wr. flush();
wr. close();
w = null
}
bi s = new Buf f eredl nput St rean(conn. get | nput Stream());
byte[] result = toBytes(his) ;
bis.close();
bis = null
return resul t;
}
cat ch(Exception i oe)
{
throw new Exception("Failed to fetch external nap tile.", ioe);
}
finally
{
try

if(bis !'=null)

{ bis.close();
bis = null;

}

if(w !'=null)

{

wr. close();
w = null;

}

catch(1 OException ioee)
{

throw i oee;

}
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Oracle Maps

Oracle Maps is the name for a suite of technologies for developing high-performance
interactive web-based mapping applications.

Oracle Maps is included with the map visualization component.

The map visualization component allows users who have a valid license and comply
with map tile providers’ Terms of Use to display map tiles from those licensed services.

e Oracle Maps JavaScript API
The Oracle Maps JavaScript client is a browser-based map visualization engine
that works on top of the map tile server and that uses HTML5 technology.

» Developing Oracle Maps Applications
This topic describes how to develop Oracle Maps applications.

* Using Google Maps
Applications can display Google Maps tiles as a built-in map tile layer, by creating
and adding to the map window an instance of WGoogl eTi | eLayer .

* Transforming Data to a Spherical Mercator Coordinate System
Popular online map services such as Google Maps use a spherical Mercator
projection for their maps.

e Using Dynamic Tile Layers
A dynamic tile layer is a tile layer defined on the client side.

4.1 Oracle Maps JavaScript API

The Oracle Maps JavaScript client is a browser-based map visualization engine that
works on top of the map tile server and that uses HTML5 technology.

It implements the following functions:

*  Fetching map tiles from the map tile server and displaying them as a map tile layer
in the web browser.

e Controlling user interaction, such as dragging for map navigation, clicking features,
drawing rectangles, and redlining.

Drawing a rectangle refers to the application user creating a rectangle by clicking
and holding the mouse button at one corner of the rectangle, dragging the mouse
to the diagonally opposite corner, and releasing the mouse button.

Redlining refers to the application user creating a polygon or polyline by clicking
the mouse button and then moving the mouse and clicking multiple times, with
each click extending the redline by a straight line. (Redline drawings are often
rendered in red, although you can specify a line style that uses any color.)

To access these functions, use the JavaScript API, which consists of several
JavaScript classes. For detailed information about all classes in the Oracle Maps
JavaScript APl ), see the Javadoc-style reference documentation, which is included
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in the mvden. ear file and is available at the following location: htt p: // host : port/
nvdeno/ api / oracl e_maps_htm 5 api.jsp

Tutorials and demos for the API are available as a standalone packaged application
with the root context path / nvdeno. The tutorials start with the basics (display a
map tile layer, add a navigation panel, display interactive features and information
windows) and move on to more complex topics such as registering event listeners,
programmatically creating and using styles, and spatial filtering.

The tutorials are all based on the MVDEMO sample data set (available from the
map visualization component page on the Oracle Technology Network) and assume
a data source named mvdeno. The tutorial page has three panels. The left one lists
the sample code, or demo, titles. Click on one and a map, or the result of executing
that sample code, is displayed in the top right panel. The bottom panel has tabs
titted JavaScript and HTML, which respectively show the JavaScript and HTML code
fragments for the selected demo.

*  About the Oracle Maps JavaScript API

4.1.1 About the Oracle Maps JavaScript API

ORACLE

The Oracle Maps JavaScript API takes advantage of the capabilities of modern
browsers and HTML5. Some of its features include:

e Built-in support of various third party map tile services, such as maps.oracle.com,
Nokia Maps, OpenStreet Maps, and other mapping service providers

* Rich client side rendering of geospatial data with on-the-fly application of rendering
styles and effects such as gradients, animation, and drop-shadows

e Autoclustering of large number of points and client side heat map generation

e Client side feature filtering based on attribute values as well as spatial predicates
(query windows)

e Arrich set of built-in map controls and tools, including a customizable navigation
bar and information windows, configurable layer control, and red-lining and
distance measurement tools

Existing server-side predefined styles and themes will work with the API. For example,
the following code snippet creates an interactive vector layer based on a predefined
theme nvdeno. cust oner s, which has an associated predefined style:

var baseURL = "http://"+document.|ocation. host+"/ mapvi ewer";
var |ayer = new OM | ayer. Vector Layer ("I ayer1",

def: {
type: OM | ayer. Vect or Layer . TYPE_PREDEFI NED,
dat aSour ce: " nmvdenp",
t henme: "cust omer s",
url: baseURL

IO

The API has the following top-level classes and subpackages, all of which are in the
namespace OVt

e The Map class is the main class of the API.

* The Feat ur e class represents individual geo features.
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The MapCont ext class a top-level class encapsulating some essential contextual
information, such as the current map center point and zoom level. It is typically
passed into event listeners.

The control package contains all the map controls, such as navigation bar and
overview map.

The event package contains all the map and layer event classes.

The filter package contains all the client-side filters (spatial or relational) for
selecting, or subsetting, the displayed vector layer features.

The geonet ry package contains various geometry classes.

The | ayer package contains various tile and vector layer classes. The tile layer
classes include access to a few online map services such as Oracle, Nokia, and
OpenStreetMap. The vector layers are interactive feature layers.

The i nf owi ndow package contains the customizable information windows and their
styles.

The st yl e package contains styles applicable to vector data on the client side. It
also includes visual effects such as animation, gradients, and drop shadows.

The t ool package contains various map tools such as for distance measuring,
red-lining, and geometry drawing.

The uni ver se package contains built-in, or predefined, map universes. A map
universe defines the bounding box and set of zoom level definitions for the map
content.

The uti| package contains various utility classes.

The visual filter package provides an interface for the various visual effects,
such as gradients and drop shadows.

OM Map is the main entry class for all map operations inside the web browser. This

and other classes provide interfaces for adding application-specific logic, operations,
and interactivity in web mapping applications. The application logic and operations can
include the following:

Create a map client instance and associate it with the map container DIV object
created in the web page.

Configure map parameters such as map center and map zoom level.

Optionally, create and manipulate map tile layers. A map tile layer is not required.
An application can have only interactive vector layers using a custom Universe
that programmatically defines the zoom levels and scales.

Create and manipulate vector layers.
Display an information window on the map.

Create fixed map decorations, such as a map title, a copyright note, and map
controls.

Access built-in utilities such as a navigation panel, rectangle or circle tool, scale
bar, and overview map panel.

Use event listeners to customize event handling and thus map interactions.

Other notes and considerations on using the Oracle Maps API:

ORACLE
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* The "FOI server" in a previous version of the API is now a data server that streams
the vector geometries and attributes for features to the client for local rendering.
Therefore, the "FOI layers" in a previous version are now called vector layers.

* A background map tile layer is not required in order to display interactive vector
layers. For example, an application can display a thematic map of states (such as
color-filled by population quintile) with no background tile layer.

* The API depends on and includes JQuery and JQueryUl . So, oracl emapsv2.js
includes jquery-1.7.2.nin.js and j query-ui-1.8.16. mn. | s. If your application
also uses JQuery and JQueryUl and includes them already, then use the file
oracl emapsv2_core. s inthe <scri pt > tag instead to load the Oracle Maps
library. That is, use the following:

<script src="/mapviewer/jslib/v2/ oracl emapsv2_core.js"></script>
instead of:
<script src="/mapviewer/jslib/v2/ oracl emapsv2.js"></script>

For information about developing applications using the API, see Developing Oracle
Maps Applications and the Oracle-supplied tutorials and demos.

4.2 Developing Oracle Maps Applications

This topic describes how to develop Oracle Maps applications.

If the underlying base map and layers are managed in an Oracle database, each
map tile layer displayed in the client application must have a corresponding database
metadata entry in the USER_SDO_CACHED_MAPS metadata view (described in
xxX_SDO_CACHED_MAPS Views) . Similarly, if an interactive layer is based on
database content, it must have a metadata entry in the USER_SDO_THEMES

view (described in Map Visualization Component Metadata Views, especially
xxX_SDO_THEMES Views). These tile and interactive layers, and the styles and
styling rules for them, can be defined using the Map Builder tool (described in Oracle
Map Builder Tool).

To develop Oracle Maps applications using the API, follow these basic steps:

1. Import the oracl emapsv2. s library.

The APl is provided in a single JavaScript library packaged as part of the map
visualization component EAR archive.

2. After the map visualization component is deployed and started, load the library
through a <scri pt > tag, for example:

<script type="text/javascript" url="http://local host: 8080/ napvi ewer/
jslibl/v2/oracl enapsv2.js"/>
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< Note:

If you need a specific jQuery version other than the one packaged in
oracl emapsv2. j s (shown in the preceding example), then you can add
your preferred jQuery first, followed by a list of libraries. For example:

<script src="your_preferred_jQuery library listed_here first.js "></
script>

<script src="v2/jquery/jquery.hamer-full.mn.js"></script>

<script src="v2/jquery/jquery.il8n.properties-mn-1.0.9.js"></
script>

<script src="v2/jquery/jquery.musewheel .nin.js"></script>

<script src="v2/rtree/rtree-mn.js"></script>

<script src="v2/fortknox-libs/fortknox-canvas.|s"></script>

<script src="v2/oracl emapsv2_core.js"></script>

3. Create a <Dl V> tag in the HTML page, which will contain the interactive map.

4. Create a client-side map instance that will handle all map display functions.
The class is named OM Map and is the main entry point of the API.

5. Set up a map universe (unless you also do the optional next step).

A map universe basically defines the overall map extent, the number of zoom
levels, and optionally the resolution (in map units per pixel) at each zoom level.
Note that a predefined tile layer is not necessary in order to display interactive
vector layers or themes. For example, an interactive thematic map of sales by
region does not need to have a background map, or tile layer.

6. (Optional) Add a tile layer that serves as the background map.

The tile layer can be from the database, such as nvdeno. demo_nmap, or from a
supported service, such as Nokia Maps. Adding a tile layer also implicitly defines a
map universe, and therefore the preceding step (setting up a map universe) is not
necessary in this case.

7. Add one or more interactive vector layers.

OM Vect or Layer uses HTML5 (Canvas or SVG) technology to render all the data
in the browser. So, unless specified otherwise, all vector layer content is loaded
once and there are no subsequent database queries, or data fetching, on map
zoom or pan operations.

8. Add one or more map controls, tools, and other application-specific Ul controls so
that users can set the displayed layers, styling, and visual effects.

If you need to prevent themes from being streamed by default, you must protect
them is by adding authentication, that is, by adding a security constraint in the map
visualization component web. xn file and by configuring the mds. xni file to authorize
access to various themes. For information, see Configuring and Securing the Map
Data Server for the HTML5 API.

For detailed instructions and related information about using the API, see the Oracle-
supplied tutorials and demos.

*  Creating the Client Application with the API
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4.2.1 Creating the Client Application with the API

Oracle Maps applications run inside web browsers and require only HTML5 (Canvas)
support and JavaScript enabled. No additional plugins are required.

The source for an Oracle Maps application is typically packaged in an HTML page,
which consists of the following parts:

e A<script> element that loads the Oracle Maps client library into the browser's
JavaScript engine. For example:

<script src="/mapviewer/jslib/v2/oracl emapsv2.js"></script>
* An HTML <di v> element that will contain the map. For example:
<div id="map" style="wi dth: 600px; height: 500px"></div>

» JavaScript code that creates the map client instance and sets the initial map
content (tile and vector layer), the initial center and zoom, and map controls. This
code should be packaged inside a function which is executed when the HTML
page is loaded or ready. The function is specified in the onl oad attribute of the
<body> element of the HTML page. For example:

function on_| oad_mapvi ew()

{
var baseURL = "http://"+docunent.| ocation. host+"/mapviewer";
Il Create an OM Map instance to display the nap
var nmapvi ew = new OM Map(docurent . get El enent Byl d(" nap"),

mapvi ewer URL: baseURL
1
/1 Add a map tile layer as background.
var tilelLayer = new OM | ayer. Ti | eLayer (
"baseMap",
{
dat aSour ce: "mvdenmo",
tileLayer:"denmo_nap",
tileServer URL: baseURL+"/ ntserver"
1
mapvi ew. addLayer (til eLayer);
/] Set the initial map center and zoom | evel
var mapCenterLon = -122. 45;
var mapCenterlLat = 37.7706;
var mapZoom = 4;
var npoint = new OM geonet ry. Poi nt (mapCent er Lon, mapCent er Lat, 8307) ;
mapvi ew. set MapCent er ( npoi nt) ;
mapvi ew. set MapZoonLevel (mapZoon) ;
/1l Add a thene-based FO layer to display custonmers on the map
cust onersLayer = new OM | ayer. Vect or Layer (" cust omers",

{
def :
{
type: OM | ayer. Vect or Layer . TYPE_PREDEFI NED,
dat aSour ce: "nvdenn", thene:"customers"”,
url: baseURL,
| oadOnDenand: fal se
1
1

mapvi ew. addLayer ( cust omer sLayer) ;
/1 Add a navigation panel on the right side of the map
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var navigationPanel Bar = new OM control . Navi gati onPanel Bar () ;
navi gati onPanel Bar . set St yl e(

{backgroundCol or: "#FFFFFF", but t onCol or: "#008000", si ze: 12});
mapvi ew. addMapDecor at i on( navi gat i onPanel Bar) ;
Il Add a scal e bar
var mapScal eBar = new OM control . Scal eBar () ;
mapvi ew. addMapDecor at i on( napScal eBar) ;
/1 Display the map.
Il The initialization and display is done just once.
mapview.init();

}

» Additional HTML elements and JavaScript code that implement other application-
specific user interface and control logic. For example, the HTML <i nput > element
and JavaScript function set Layer Vi si bl e together implement a layer visibility
control. The set Layer Vi si bl e function is coded as follows:

function setLayer Visi bl e(checkBox)

{

/'l Show the customers vector layer if the check box is checked and
/] hide it otherwise.
i f (checkBox. checked)
cust onmersLayer. setVisible(true) ;
el se
cust ormer sLayer. set Vi si bl e(fal se);

}

The function is specified in the oncl i ck attribute of the <i nput > element defining
the checkbox. In the following example, the function is executed whenever the
user clicks on the Show Customers check box:

<I NPUT TYPE="checkbox" onclick="setLayerVisible(this)" checked/ >Show
Cust oner s

4.3 Using Google Maps

Applications can display Google Maps tiles as a built-in map tile layer, by creating and
adding to the map window an instance of WGoogl eTi | eLayer .

Internally, the Oracle Maps client uses the official Google Maps API to display the map
that is directly served by the Google Maps server.

To use the Google Maps tiles, your usage of the tiles must meet the terms of service
specified by Google (see https://devel opers. googl e. cont r eadne/ t er ms).

If you need to overlay your own spatial data on top of the Google Maps tile layer, see
also Transforming Data to a Spherical Mercator Coordinate System.)

The following sections describe the two options for using built-in map tile layers.

» Defining Google Maps Tile Layers on the Client Side
* Defining the Built-In Map Tile Layers on the Server Side

4.3.1 Defining Google Maps Tile Layers on the Client Side

To define a built-in map tile layer on the client side, you need to create a
M/CGoogl eTi | eLayer object, and add it to the MVMapView object. (As of Oracle Fusion
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Middleware Release 11.1.1.6, WGoogl eTi | eLayer uses the Google Maps Version 3
API by default.)

For example, to use Google tiles, add the Google tile layer to your map:

mapvi ew = new MVMapVi ew( docurrent . get El enent Byl d(" nap"), baseURL);
tileLayer = new M/Googl eTi | eLayer() ;
mapvi ew. addMapTi | eLayer (til eLayer);

In your application, you can invoke the method MGoogl eTi | eLayer. set MapType to set
the map type to be one of the types supported by the map providers, such as road,
satellite, or hybrid.

For usage examples and more information, see the JavaScript APl documentation for
MWGoogl eTi | eLayer, and the tutorial demo Built-in Google Maps Tile Layer.

4.3.2 Defining the Built-In Map Tile Layers on the Server Side

You can define a built-in map tile layer (also called an external tile layer) on the server
side in the metadata, and use it as a regular map visualization component tile layer on
the client side. To define a built-in map tile layer on the server side, follow these steps:

1. Log into the map visualization component administration page (explained in
Logging in to the Map Visualization Component Administration Page).

2. Select the Admin tab and clickCreate tile layer.

3. For Tile Layer Type, choose Oracle Maps, Google Maps, HERE Maps,
OpenStreet Maps, Tomtom Maps, or LocationBox Maps, and click Next.

4. Provide a name for this external tile layer (such as GOOGLE_MAP), and select
the data source where the tile layer definition is to be stored.

5. Set the license key that you have obtained from the map provider and other
relevant properties (details are available for specific external tile layers), and
click Next.

6. Review the XML Description of the external tile layer. You may click Previous to
go to the previous page to make changes.

7. Click Submit to create the tile layer.

After you have created the built-in map tile layer on the server side, you can use it like
any other tile layer served by MapViewer. You do not need to add any <scri pt > tag to
load the external JavaScript library.

The following code snippetshows a Google Maps tile layer defined on the server side:

var tilelLayer = new OM | ayer.Til eLayer("googlel", {
dat aSour ce: "nmvdeno",
tileLayer: " GOOGLE_MAP"

1

map. addLayer (til eLayer) ;
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< Note:

Each built-in tile layer has its own specific properties. You may need to check
with the service provider for requirements.

If Google Maps will be used, you may need to provide the following
properties:

e key: the key you obtained from Google Maps.

e client:the client ID, an optional property you may obtain from Google
Maps. The key property is still needed when the client ID is provided.

e lib_url:the Google Maps API URL, for example: http://
maps. googl e. conf maps/ api / j s?sensor =f al se. If not provided, a default
value will be used.

e version:the current API version is 3.

e nmapTyel Li st, alist of map types may be provided:
MVGoogleTileLayer. TYPE_ROAD; MVGoogleTileLayer.TYPE_SHADED;
MVGoogleTileLayer. TYPE_SATELLITE;
MVGoogleTileLayer. TYPE_HYBRID.

e nmapTypeVisibl e, a Boolean true or f al se value to indicate whether to
have the map type buttons be displayed for selecting map types.

4.4 Transforming Data to a Spherical Mercator Coordinate

System

ORACLE

Popular online map services such as Google Maps use a spherical Mercator projection
for their maps.

If you are using an Oracle Database release earlier than 11.1.0.7, and if you need
to overlay your own spatial data on top of such a tile layer, such as a Google

Maps tile layer, you must set up the database to properly handle coordinate system
transformation between the coordinate system of that tile layer and your own data
coordinate system, if the two coordinate systems are not the same.

" Note:

To perform the actions in this section, your database must be Release
10.2.0.1 or later.

Google Maps uses a Spherical Mercator coordinate system (EPSG: 3785), which

is also widely used among commercial API providers such as Yahoo! Maps. This
coordinate system (SRID 3785) was not provided with Oracle Spatial and Graph
before Release 11.1.0.7. In order to enable the map visualization componentthe map
visualization component and Oracle Spatial and Graph to transform your own data to
this coordinate system, you must first add this coordinate system definition into your
Oracle database if it is not already defined.
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To check if this coordinate system is defined, you can enter the following statement:

SELECT srid FROM ndsys. cs_srs WHERE sri d=3785;

If the preceding statement returns a row, you do not need to perform the actions in
this section. If the preceding statement does not return a row, you must perform the
actions in this section in order to be able to overlay your own spatial data on top of the
tile layer.

Follow these steps:

1. Connect to the database as a privileged user, such as one with the DBA role.

2. Runthe csdefinition. sql script, as follows. (Replace $MAPVI EWER_HOVE with
the root directory of the WebLogic Server instance where your MapViewer is
deployed, and enter the command on a single line.)

e Linux: SMAPVI ENER_HOWVE/ j 2ee/ home/ appl i cat i ons/ mapvi ewer / web/ VEB- | NF/
admi n/ csdef i ni tion. sql

*  Windows: $MAPVI EWER_HOME\ | 2ee\ hone\ appl i cat i ons\ napvi ewer \ web\ VEB-
I NF\ admi n\ csdefinition.sql

3. If necessary, create a transformation rule to cause Oracle Spatial and Graph
to skip datum conversion when transforming data from a specified coordinate
system to the Spherical Mercator system. To find out if you need to create
such a transformation rule, see Creating a Transformation Rule to Skip Datum
Conversion.

4. Either pre-transform your spatial data for better performance, or let the map
visualization component transform the data at runtime ("on the fly"). Note that if
your database release is earlier than 10.2.0.4, pre-transforming is the only option.

* To pre-transform all your data into the Spherical Mercator coordinate system,
use the SDO_CS.TRANSFORM_LAYER procedure on all the data, and use
the transformed data for mapping. (See the SDO_CS.TRANSFORM_LAYER
reference section in Oracle Spatial and Graph Developer's Guide.)

* To let the map visualization component transform the data at runtime, do not
transform the data before using it for mapping.

* Creating a Transformation Rule to Skip Datum Conversion

4.4.1 Creating a Transformation Rule to Skip Datum Conversion

ORACLE

Spatial data is often in a coordinate system based on an ellipsoid datum, such as
WGS84 or BNG. In such cases, Oracle Spatial and Graph by default applies datum
conversion when transforming the data into the Spherical Mercator system. This will
introduce a small amount of mismatch or error between your data and the Google
Maps other map service tiles. If you want to address this issue, you can create
transformation rules that tell Oracle Spatial and Graph to skip datum conversion
when transforming data from a specified coordinate system to the Spherical Mercator
system.

Example 4-1 shows SQL statements that are included in the csdefi ni ti on. sql script
and that create such transformations rules. However, if the coordinate system of your
spatial data is not covered by the rules shown in Example 4-1, you can create your
own rule if the coordinate system of your data is not covered by these rules. (For more
information about creating coordinate system transformation rules, see Oracle Spatial
and Graph Developer's Guide.)
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Example 4-1 Transformation Rules Defined in the csdefinition.sql Script

-- Create the tfmplans, that is, the transformation rules.

-- Note: This will result in an incorrect conversion since it ignores a datum
-- datum between the ellipsoid and the sphere. However, the data will match
-- up better on Google Maps.

-- For wgs84 (8307)
call sdo_cs.create_pref_concatenated_op( 83073785, ' CONCATENATED OPERATI ON 8307
3785', TFM_PLAN(SDO TFM CHAI N(8307, 1000000000, 4055, 19847, 3785)), NULL);

-- For 4326, EPSG equival ent of 8307

call sdo_cs.create_pref_concatenated_op( 43263785,

' CONCATENATED COPERATI ON_4326_3785', TFM PLAN( SDO_TFM CHAI N( 4326, 1000000000,
4055, 19847, 3785)), NULL);

-- For OS BNG Oracle SRID 81989

call sdo_cs.create_pref_concatenated_op( 819893785, ' CONCATENATED OPERATI ON
81989 3785', TFM PLAN(SDO TFM CHAI N( 81989, -19916, 2000021, 1000000000, 4055,
19847, 3785)), NULL);

-- For 27700, EPSG equival ent of 81989

call sdo_cs.create_pref_concatenated_op( 277003785,

' CONCATENATED COPERATI ON_27700_3785', TFM PLAN( SDO_TFM CHAI N( 27700, -19916, 4277,
1000000000, 4055, 19847, 3785)), NULL);

commi t;

4.5 Using Dynamic Tile Layers

A dynamic tile layer is a tile layer defined on the client side.
A dynamic tile layer differs from a regular tile layer in the following ways:

» ltis defined by the client application, so it does not need to be predefined in the
USER_SDO_CACHED_MAPS metadata.

*  The server does not cache the map tiles.

* It can use third party maps services, when a map tile image URL generation
function is provided.

Thus, a dynamic tile layer can be defined dynamically by a client application, and the
map images may come from a map visualization component server or from a third
party map service.

* Creating a Universe and Configuration Instance for a Dynamic Tile Layer
» Creating a Dynamic Tile Layer Using a Base Map

» Creating a Dynamic Tile Layer Using Predefined Themes

e Creating a Dynamic Tile Layer Using Spatial Tables Directly

e Creating a Dynamic Tile Layer Using Third Party Map Services

e Dynamic Tile Layer Use Case
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4.5.1 Creating a Universe and Configuration Instance for a Dynamic

Tile Layer

Before creating a dynamic tile layer instance, you must create a universe and a tile
layer configuration for a dynamic tile layer.

For example, assume that a variable named baseURL is properly defined (such as
http://myapp.mycorp.com/mapviewer) and that the specified data source exists. You
must create a tile layer configuration instance and a universe instance. You can use
an Oracle Maps JavaScript API built-in universe or create your own. For simplicity, a
built-in universe is used here.

A tile layer configuration instance only needs to define the dimension of an image tile,
and 256 pixels for a tile image's width and height are commonly used. The following
code snippet creates this instance:

var myuni v= new OM uni verse. LatLonUni verse(); // a built-in universe
var nyconfig=new OM | ayer. Til eLayerConfig( // a tile layer
configure instance
{
tilel mageWdth: 256,
tilel mgeHei ght: 256

1)

4.5.2 Creating a Dynamic Tile Layer Using a Base Map

ORACLE

Creating a dynamic tile layer using a base map is the simplest approach, because the
map contents are already defined by a server-side map visualization component base
map. Follow these steps.

1. Create a Server MapRequest instance and set its properties. For example:

var req = new OM server. Server MapRequest (baseURL) ;
req. set Properties({
dat aSour ce: " MWDEMD',
basenmap: 'demo_map', // this basemap property defines
the map contents
transparent:true,
antialiase:"fal se"

1)

2. Create an object containing properties of this dynamic tile layer. For example:

var dtl_props = {

uni verse: myuniv,

tileLayerConfig: mnyconfig,

tileServer URL: baseURL + "/omserver”, [/ map images
come fromthis onserver

enabl eUTFGid: true, // the UTFGid is enabled

enabl eUTFG i dl nf oW ndow. true, // the info w ndow for
di spl aying UTFGid is enabl ed

utfGidResolution: 4 // one grid cell represents 16
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(4 by 4) image pixels
b

In this example, the string value in variable ti | eSer ver URL is pointing to a map
visualization component server. It could be the same server as where the web
application is deployed, or another map visualization component server instance.
For example, it can be in either of the following forms:

e From the same Oracle Maps server instance:. For example:

var
baseURL=docunent. | ocati on. prot ocol +"//"+docunent . | ocati on. host +"/
mapvi ewer " ;

*  From another Oracle Maps server instance. For example:

var baseURL="http://nyapp. mycorp. con napvi ewer ";
3. Create a dynamic tile layer. For example:

var dynamic_tilelayer 1 = new OM | ayer. Dynami cTil eLayer("dtl 1",
dtl _props, req);

The dynamic tile layer requests map images from the map visualization
component's map server (omserver), which renders a fresh map image and does
not cache the images on disk.

From the preceding examples, notice that three statements are given to create a
dynamic tile layer: (1) create a map request instance (Ser ver MapRequest ); (2) create
an object containing the dynamic tile layer related properties; and (3) instantiate a
dynamic tile layer.

The dynamic tile layer requests map images from the map visualization component's
map server (onmser ver ), which renders a fresh map image and does not cache the
images on disk.

4.5.3 Creating a Dynamic Tile Layer Using Predefined Themes

ORACLE

Another approach to creating a dynamic tile layer is to use predefined themes. Follow
these steps.

1. Create a Server MapRequest instance and set its properties. For example:

var req = new OM server. Server MapRequest (baseURL) ;
req. set Properties({
dat aSour ce: " WDEMD',
transparent:true,
antialiase:"fal se",
1)
/1l the three thenes below are defined in the metadata
al r eady.
var t1 = new
OM server. Server Predefi nedThene(" THEME _DEMO STATES');
var t2 = new
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OM server. Server Predefi nedThene(" THEME_DEMO H GHWAYS") ;
var t3 = new

OM server. Server Predefi nedThene(" THEME_DEMO CI TI ES") ;
reg.addThemes([t1, t2, t3]);

2. Create an object containing properties of this dynamic tile layer. For example:

var dtl _props = {
uni verse: myuniv,
tileLayerConfig: nyconfig,
tileServerURL: baseURL + "/onserver",
enabl eUTFGi d: true,
enabl eUTFG i dI nf oW ndow. true,
utfGidResolution: 4

b
3. Create a dynamic tile layer. For example:

var dynamic_tilelayer 2 = new OM | ayer. Dynami cTil eLayer("dtl 2",
dtl _props, req);

The dynamic tile layer requests map images from the map visualization
component's map server (omserver), which renders a fresh map image and does
not cache the images on disk.

Instead of specifying a server base map, in this approach the Ser ver MapRequest
instance adds some map visualization component server predefined themes. From a
practical perspective, this allows the client-side application to create tile layers using
the server-side defined themes in the view USER_SDO_THEMES.

4.5.4 Creating a Dynamic Tile Layer Using Spatial Tables Directly

ORACLE

You can directly use spatial tables for a dynamic tile layer by creating Ser ver JBCThene
instances and adding them into a Ser ver MapRequest instance. Follow these steps.

1. Create a style. For example:

var nycl = new OM styl e. Col or ({
styl eNane: "nycol or1",
stroke: "#333333",
strokeOpacity: 1.0,
fill: "#F2EFE9",
fill Opacity: 1.0

¥

2. Create a JDBC theme and set its properties. Spatial tables are used in a SQL
query statement. The statement, as a string type variable, is set as an attribute in
the OM server . Server JDBCThene instance. For example:

var jdbcTStates= new
OM server. Server JDBCTheme(' t heme_j dbc_states');
j dbcTSt at es. set Dat aSour ceName( ' nvdeno' ) ;
j dbcTSt at es. set SRID(' 8307" ) ;
j dbcTSt at es. set Geonet ryCol utmNarme( ' geom ) ;
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var sql ='select totpop, poppsqnmi, state, state_abrv, geom
fromstates'; // the query

j dbcTSt ates. set Query(sql); // set the SQ string

j dbcTSt at es. addl nf oCol um({col um: 'state_abrv',
nane:' State'});

j dbcTSt at es. addl nf oCol um({col um: 't ot pop',
nane: ' Popul ation'});

j dbcTSt at es. addl nf oCol um({col um: ' poppsqmi ', name:' Pop.
Density'});

j dbcTSt at es. set Render i ngSt yl eName( ' nycol or1');

3. Create a Server MapRequest instance and set its properties. For example:

var req = new OM server. Server MapRequest (baseURL) ;
req. set Properties({
dat aSour ce: " MWWDEMD',
transparent:true,
antialiase:"fal se",
1)
req. addTheme(j dbcTSt at es) ;
req. addStyl e(mycl);

4. Create an object containing properties of this dynamic tile layer. For example:

var dtl_props = {
uni verse: myuniv,
tileLayerConfig: nyconfig,
tileServerURL: baseURL + "/onserver",
enabl eUTFGri d: true,
enabl eUTFG i dI nf oW ndow. true,
utfGidResolution: 4

b
5. Create a dynamic tile layer. For example:

var dynamic_tilelayer 3 = new OM | ayer. Dynami cTil eLayer("dtl 3",
dtl _props, req);

In this example, a dynamically defined style and a Ser ver JDBCThene object are created
first. The Ser ver JDBCTheme can make use the spatial tables directly using a SQL
statement. The tables are then used by the addThenme and addSt yl e methods of a
Server MapRequest object.

4.5.5 Creating a Dynamic Tile Layer Using Third Party Map Services

Another approach to create a dynamic tile layer is to use third party map services.
The map service URL of a third party is provided by a client provided URL generation
function. Follow these steps.
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1. Using the third party map service provider's specifications, create a URL
construction function for building map image requests by a dynamic tile layer. For
example:

var urlb = function (w, h, mnX mnY, nmaxX, maxY, options){
var str="http://nmy. mycorp.com 8080/ geoserver/ows?";
var opt Params="";
str = str+"request=get map"+
"&bbox="+m nX+", " +m nY+", " +maxX+", " +max Y+
" & dt h="+w+
" &hei ght =" +h;

if ('OMisNull(options)) {
for (var key in options) {
opt Par ans=opt Par ans +"&" +key +"="+opti ons[key];
}
}

return str+opt Parans;

}

2. Create an object containing properties of this dynamic tile layer. For example:

var dtl _props = {

uni verse: myuniv,

tileLayerConfig: myconfig,

url Bui l der: urlb,

url Bui |l der Qptions: {
“layers": "topp:states,sf:sfdemsf:roads,sf:streans"”,
"CRS": "CRS: 84",
"service": "WBE",
"version": "1.3.0",
“format": "image/ png"

b
3. Create a dynamic tile layer. For example:

var dynamic_tilelayer_4 = new OM | ayer. Dynami cTi | eLayer ("dl 4",
dtl _props);

In this example, a dynamic tile layer instance (dynani c_til el ayer _4) contains

a url Bui | der property to provide a URL generation function (i ur | b). The URL
generation function will be used by the dynamic tile layer for fetching image tiles from
the specified map service provider. This example uses a third party map provider, a
GeoSer ver instance, to provide map images.

Additional map service provider required parameters can be provided in the
ur | Bui | der Opt i ons property. This example specifies several additional parameters
(I ayers, CRS, servi ce, version, and f or nat ) needed by the GeoSer ver instance.

4.5.6 Dynamic Tile Layer Use Case

This topic describes a dynamic tile layer use case.
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The code examples come from a dynamic tile layer application. The application uses
the map visualization component server to provide map image tiles. It uses spatial
tables directly via an OM ser ver . Ser ver JDBCThene instance.

1.

4.

Obtain the SQL query's "where" clause from an application's user interface using
the get Vlher eCl auseFronll () function, assuming that this function is properly
defined already in that application and returns expected results. For example:

var wherec = getWered auseFronJ ();

Create a JDBC theme and set its properties. For example:

var obj JDBCTheme= new OM server. Server JDBCThene() ;
obj JDBCThermre. set Dat aSour ceNane(' storm );

obj JDBCThene. set SRI D(' 3857" ) ;

obj JDBCThene. set XCol uimNarne(' 1 ong_l oc');

obj JDBCThene. set YCol uimNarne('lat | oc');

obj JDBCTherre. addl nf oCol um({col um: ' YEAR , name:' Year'});
obj JDBCThene. addl nf oCol um({col um: ' MONTH , name:' Month'});
obj JDBCThene. addl nf oCol um({col utm: ' DAY', nane:' Day'});
obj JDBCThene. addl nf oCol um({col um: ' STATE', name:'State'});
obj JDBCThene. addl nf oCol um({col um: 'LCSS', nane:'Loss'});
obj JDBCThene. addl nf oCol um({col utm: ' CROPLGCSS'
nane: ' Crop_loss'});
obj JDBCTherre. addl nf oCol um({col um: ' FATALI TI ES',
nane: ' Fatalities'});
obj JDBCThene. addl nf oCol um({col um: ' I NJURI ES',
name:'Injuries'});

obj JDBCThene. set Name( ' t herre_t or nado' ) ;
obj JDBCThene. set Quer y(" SELECT
s. geom sdo_point.x long_loc,s.geom sdo_point.y
lat _|oc,year,month, day, state,fatalities,injuries,|oss,croploss from
tornado 3857 s"+
(wherec === "" ?"": wherec));
obj JDBCThene. set Renderi ngSt yl eName(' V. TORNADO ) ;

Create a Server MapRequest instance and set its properties. For example:

var req = new OM server. Server MapRequest (baseURL) ;

req. set Properties({
dat aSource: 'storn,
transparent:true, // map image is set to be transparent
antialiase:"fal se"

s
reqg. addTheme( obj JDBCThene) ;

Create an object containing properties of this dynamic tile layer. For example:

var dtl _props = {
uni verse: myuniv,
tileLayerConfig: nyconfig,
tileServerURL: baseURL + "/onserver",
enabl eUTFGi d: true,
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enabl eUTFG i dl nf oW ndow. true,
ut f GidResol ution: 4

b
Create a dynamic tile layer. For example:

var tornado_damage = new
OM | ayer. Dynami cTi | eLayer ("t ornado_damage", dtl _props, req);

The code examples in the preceding steps illustrate the following:

The map application fetches map images from a map visualization component
server. Therefore, it may use all available features from the map visualization
component server.

The map image is set to be transparent (that is, the value for property

transparent is true). This setting makes all of the non-overlapping features
visible when multiple dynamic tile layers are stacked for display. For example,
when you overlay a t or nado_damage dynamic tile layer on top of a hai | _danmage
dynamic tile layer, you may see both layers on the map when such events (as their
names suggest) were happening at non-overlapping locations. This setting is more
useful for multiple layers containing linear and point features. Note that since the
API allows you to turn on/off a layer's visibility, you can always make a layer of
interest stand out and be visible in your application.

The dynamic tile layer also enables the map visualization component server's
UTFG i d support (specifically, the value for property enabl eUTFG i d is setto t rue,
with a resolution value set to 4 for the ut f G'i dResol uti on property). This setting
instructs map visualization component's API to request an additional UTFG'i d

file as a companion of its map tile image. It is a JSON file, and it contains a
two-dimensional grid table in UTF encoding, that matches the tile image. It also
contains some text attributes for each grid cell.

When a mouse event (for example, a mouse click) is triggered at an image pixel,
its corresponding grid cell can then be located, its UTF code be obtained, and
subsequently, the text attributes associated with that grid cell's UTF code can be
retrieved and displayed in a popup info window.

The text attributes contained in that JSON file are specified using the
addl nf oCol um() method. Those text attributes will be displayed in an info window
for a pixel being clicked on the map.

Note that if server-side predefined geometry themes are used by a dynamic tile
layer, the text attributes for an info window must have been specified in theme's
<hi dden_i nf 0> element. This also applies for the base map-based dynamic

tile layers, where the predefined themes are found in the map visualization
component's base map definition

A resolution value (for example, "ut f Gri dResol ution": 4) indicates the width and
height of the grid cell compares with its companion map tile image pixel. In this
example, one grid cell in the UTFG i d data set represents 16 pixels (4x4=16).

This dynamic tile layer makes use of spatial table directly via a Ser ver JDBCThene
to define its map contents. In its embedded SQL statement, the client web
application has the flexibility to construct the whole statement, including the tables
to use, the columns to select, and the "where" clause to refine the query. In the
code snippets, it assumes that a client function, get \ier eCl auseFronll (), only
constructs the ‘where' clause in the JDBC theme definition.
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The dynamic tile layer supported in the Oracle Maps JavaScript API allows the map
visualization component server metadata to be used by the tile layer, and it offers
flexibility in how a dynamic tile layer is defined and where to fetch its map images by
the client application.
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This chapter briefly describes the map visualization component Map Builder tool, also
referred to as Oracle Map Builder. It does not provide detailed information about the
tool's interface; for that you should use see online help available when you use Oracle
Map Builder.

Oracle Map Builder is a standalone application that lets you create and manage

the mapping metadata (about styles, themes, and base maps) that is stored in the
database. For example, use this tool to create a style or to modify the definition of

a style. Besides handling the metadata, the tool provides interfaces to preview the
metadata (for example, to see how a line style will appear on a map) and also spatial
information.

Whenever possible, you should use Oracle Map Builder instead of directly modifying
map visualization component metadata views to create, modify, and delete information
about styles, themes, and maps. For any modifications made outside Oracle Map
Builder, such as with SQL statements, you should refresh the database connection in
Oracle Map Builder to get the current items.

To use Oracle Map Builder effectively, you must understand the map visualization
component concepts explained in Map Visualization Concepts and the information
about map requests in Map Visualization Servers.

*  Running Oracle Map Builder
Oracle Map Builder is shipped as a JAR file (mapbui | der. j ar).

*  Oracle Map Builder User Interface
Oracle Map Builder generally uses the left side for navigation to find and select
objects, and the right side to display information about selected objects.

5.1 Running Oracle Map Builder

Oracle Map Builder is shipped as a JAR file (mapbui | der . j ar).

You can run it as a standalone Java application in a Java Development Kit (J2SE
SDK) 1.5 or later environment, as follows:

% java —jar napbuilder.jar [Options]
Options:

-cache <cache_si ze> specifies the size of the in-memory geometry cache. Example:
-cache 64M

-config <config-fil e> specifies the location of the file containing Map Builder
configuration and preference information. If you do not specify this option, Map Builder
looks for a file named oasmapbuilder.xml in your home Java directory. For more
information about the configuration and preference file, see Configuring the Map
Visualization Component.
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- connect causes Map Builder at startup to register connections for all data sources
specified in the oasmapbui | der. xm preferences file or the file specified with the

- confi g option, and it automatically connects to the first available data source. This
option increases the application startup time. If this option is not defined, startup is
faster, but you must then use the File menu or an icon to connect to any data sources
that you want to use (see Oracle Map Builder User Interface).

- hel p displays information about the available options.

e Java Libraries for Theme Creation with GDAL and Teradata

5.1.1 Java Libraries for Theme Creation with GDAL and Teradata

To create themes in Map Builder with GDAL-OGR (version 1.8 or later) or Teradata
(version 13 or later), Map Builder must be started with GDAL-OGR (gdal . j ar) and/or
Teradata (t eraj dbc4. j ar and tdgssconfi g.j ar) jar files on the class path. These
Java libraries can be found in the GDAL installation on your system and on the
Teradata website. (For GDAL, see the GDAL website for more information.)

The following example commands start Map Builder with additional libraries in the
class path.

Windows: j ava - Xnk512M -
cp .\mapbuilder.jar;.\gdal.jar;.\terajdbc4.jar;.\tdgssconfig.jar
oracl e. mapvi ewer . bui | der. MapBui | der

Linux: java - Xmk512M -cp ./ mapbuil der.jar:./gdal .jar:./terajdbcd.jar:./
tdgssconfig.jar oracle.mapvi ewer. buil der. MapBui | der

5.2 Oracle Map Builder User Interface

ORACLE

Oracle Map Builder generally uses the left side for navigation to find and select
objects, and the right side to display information about selected objects.

Figure 5-1 shows the main window of Oracle Map Builder, with the metadata
navigation tree on the left and a detail pane for a selected area style on the right.
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Figure 5-1 Oracle Map Builder Main Window
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The menus at the top contain standard entries, plus entries for features specific to
Oracle Map Builder.

You can use shortcut keys to access menus and menu items: for example Alt+F for the
File menu and Alt+E for the Edit menu; or Alt+H, then Alt+A for Help, then About.

Icons under the menus perform the following actions:

* Add new connection creates a new database connection for Oracle Map Builder

to use.

* Load/Add/Remove connection loads or adds database connection for Oracle
Map Builder to use, or removes a database connection from the available
connections that Oracle Map Builder can use.

* Create new metadata creates a new base map, theme, or style.

* Open opens a base map, theme, or style.

ORACLE"
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* Save saves any changes to the currently selected object.
» Save All saves any changes to all open objects.

The left side of the Oracle Map Builder window has the Metadata navigator, including
a database connection selector, icons for performing actions, and a hierarchical tree
display for the map visualization component metadata objects (categorized by object
type) accessible to the currently selected database connection. To select an object,
expand the appropriate tree node or nodes, then double-click the object.

The right side of the Oracle Map Builder window has tabs and panes for detail views of
objects that you select or open

To switch among objects, click the desired tabs; to close a tab, click the X in the tab. If
you make changes to an object and click the X, you are asked if you want to save the
changes.

The Messages area is used for feedback information as appropriate (for example,
results of an action, or error or warning messages).

Detailed help is available within the Oracle Map Builder interface. See the online help
for more information about Oracle Map Builder, including information about specific
panes and dialog boxes.
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This appendix describes the XML format for defining style, themes, and base maps
using the map visualization component metadata views.

These metadata views are described in Map Visualization Component Metadata
Views.

The metadata views for map visualization component styles (USER_SDO_STYLES
and related views) contain a column named DEFINITION. For each style, the
DEFINITION column contains an XML document that defines the style to the rendering
engine.

Each style is defined using a syntax that is similar to SVG (scalable vector graphics).
In the map visualization component syntax, each style's XML document must contain
a single <g> element, which must have a cl ass attribute that indicates the type or
class of the style. For example, the following defines a color style with a filling color
component:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<desc> red </desc>
<g class="color" style="fill:#ff1100"/>
</ svg>

The map visualization component XML parser looks only for the <g> element in a style
definition; other attributes such as the <desc> element are merely informational and
are ignored.

" Note:

You can make the size of a style scalable by specifying a unit other than
the default pixel (px) -- for example, wi dt h: 15. Okmor st r oke- wi dt h: 10. 0m
For information about using scalable styles, see Scaling the Size of a Style
(Scalable Styles).

The metadata views for map visualization component themes (USER_SDO_THEMES
and related views) contain a column named STYLING_RULES. For each theme in
these views, the STYLING_RULES column contains an XML document (a CLOB
value) that defines the styling rules of the theme.

The metadata views for MapViewer base maps (USER_SDO_MAPS and related
views) contain a column named DEFINITION. For each base map in these views,
the DEFINITION column contains an XML document (a CLOB value) that defines the
base map.

The following sections describe the XML syntax for each type of mapping metadata.
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e Color Styles
A color style has a fill color, a stroke color, or both.

e Marker Styles
A marker style represents a marker to be placed on point features or on label
points of area and linear features.

e Line Styles
A line style is applicable only to a linear feature, such as a road, railway track, or
political boundary.

* Area Styles
An area style defines a pattern to be used to fill an area feature.

*  Text Styles
A text style defines the font and color to be used in labeling spatial features.

* Advanced Styles
Advanced styles are structured styles made from simple styles.

* Themes: Styling Rules
A theme definition contains one <styl i ng_r ul es> element, which may have
several other elements depending on the theme type.

* Base Maps
A base map definition consists of one or more themes.

e Map Tile Layers
An Oracle Maps map tile layer which assembles and displays pregenerated map
image tiles from the map tile server,

A.1 Color Styles

ORACLE

A color style has a fill color, a stroke color, or both.

When applied to a shape or geometry, the fill color (if present) is used to fill the interior
of the shape, and the stroke color (if present) is used to draw the boundaries of the
shape. Either color can also have an alpha value, which controls the transparency of
that color.

For color styles, the cl ass attribute of the <g> element must be set to "col or". The
<g> element must have a st yl e attribute, which specifies the color components and
their optional alpha value. For example:

e <g class="color" style="fill:#ff0000"> specifies a color style with only a fill
color (whose RGB value is #f0000).

e <g class="color" style="fill:#f f0000;stroke: bl ue"> specifies a color style
with a fill color and a stroke color (blue).

You can specify a color value using either a hexadecimal string (such as #00ff00) or a
color name from the following list: black, blue, cyan, darkGray, gray, green, lightGray,
magenta, orange, pink, red, white, yellow.

To specify transparency for a color style, you can specify fil | -opacity and stroke-
opaci ty values from 0 (completely transparent) to 255 (opaque). The following
example specifies a fill component with half transparency:

<g class="color" style="fill:#ff00ff;fill-opacity:128">

The following example specifies both stroke and fill opacity:
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<g class="col or" style= "stroke:red;stroke-opacity: 70;
fill:#ff00aa;fill-opacity:129">

The syntax for the st yl e attribute is a string composed of one or more nane: val ue
pairs delimited by semicolons. (This basic syntax is used in other types of styles as
well.)

For stroke colors, you can define a stroke width. The default stroke width when
drawing a shape boundary is 1 pixel. To change that, add a st r oke- wi dt h: val ue pair
to the st yl e attribute string. The following example specifies a stroke width of 3 pixels:

<g class="col or" style="stroke:red;stroke-w dth:3">

A.2 Marker Styles

ORACLE

A marker style represents a marker to be placed on point features or on label points of
area and linear features.

A marker can be either a vector marker or raster image marker. A marker can also
have optional notational text. For a vector marker, the coordinates of the vector
elements must be defined in its XML document. For a marker based on a raster
image, the XML document for the style indicates that the style is based on an external
image.

The marker XML document specifies the preferred display size: the preferred width
and height are defined by the wi dt h: val ue; hei ght : val ue pairs in the st yl e attribute
of the <g> element. The cl ass attribute must be set to " mar ker". Some markers

must be overlaid with some notational text, such as a U.S. interstate highway shield
marker, which, when rendered, must also have a route number plotted on top of it. The
style for such notational text is a style attribute with one or more of the following
name-value pairs: font-fani | y: val ue, font-styl e: val ue, font - si ze: val ue, and
font-wei ght: val ue.

The following example defines an image-based marker that specifies font attributes
(shown in bold) for any label text that may be drawn on top of the marker:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<desc></ desc>
<g class="marker"
styl e="wi dt h: 20; hei ght: 18; font-fami | y: sans-serif;font-size:9pt;fill:#fffff">
<image x="0" y="0" width="9999" hei ght="9999" type="gif"
href ="dumy. gi f"/>
</g>
</ svg>

In the preceding example, when the marker is applied to a point feature with a labeling
text, the label text is drawn centered on top of the marker, using the specified font
family and size, and with the fill color (white in this case) as the text foreground. The
label text (495) in Figure A-1 in Using Marker Styles on Lines has the text attributes
specified in this example.

*  Vector Marker Styles
* Image Marker Styles
e TrueType Font-Based Marker Styles

e Using Marker Styles on Lines
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A.2.1 Vector Marker Styles

ORACLE

A vector marker can be a simple polygon, an optimized rectangle (defined using two

points), a single polyline, or a circle, but not any combination of them. For each

type of vector marker, its <g> element must contain a corresponding subelement that
specifies the geometric information (coordinates for the polygon, optimized rectangle,
or polyline, or radius for the circle):

* A polygon definition uses a <pol ygon> element with a poi nt s attribute that
specifies a list of comma-delimited coordinates. For example:

<g class="marker">
<pol ygon poi nt s="100, 20, 40, 50, 60, 80, 100, 20"/ >
</g>

e An optimized rectangle definition uses a <r ect > element with a poi nt s attribute
that specifies a list of comma-delimited coordinates. For example:

<g class="nmarker">
<rect points="0,0, 120,120"/>
</g>

* A polyline definition uses a <pol yl i ne> element with a poi nt s attribute that
specifies a list of comma-delimited coordinates. For example:

<g class="marker">
<pol yl i ne poi nt s="100, 20, 40, 50, 60, 80"/ >
</g>

e Acircle definition uses a <ci r cl e> element with an r attribute that specifies the
radius of the circle. For example:

<g class="marker">
<circle r="50"/>
</g>

You can specify a stroke or fill color, or both, for any vector-based marker. The syntax
is the same as for the style attribute for a color style. The following example defines a
triangle marker that has a black border and that is filled with a half-transparent yellow:

<?xm version="1.0" standal one="yes"?>

<svg wi dth="1in" hei ght="1in">

<g class="marker" style="stroke:#000000;fill:#ffff00;fill-opacity:128">
<pol ygon poi nts="201. 0, 200.0, 0.0,200.0, 101.0,0.0"/>

</g>

</ svg>

If a marker is scalable, you can set the marker's maximum size in pixels on a map by
using the max_si ze_i n_px attribute. Setting this attribute to an appropriate value will
prevent the marker from getting so large as to block other map features when the user
zooms in to view fine map details. The following example sets the marker's maximum
size to 64 pixels:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" hei ght="1in">
<g class="marker" max_size_in_px="64"
styl e="stroke: #0000BB; fi | | : #0033FF; wi dt h: 3. Oni | e; hei ght: 3. Oni | e; f ont -
fam |y: D al og; font-size:12;font-fill:#FF0000">
<pol ygon poi nts="0.0, 0.0, 0.0, 100. 0, 100. 0, 100. 0, 100. 0, 0.0, 0.0, 0. 0"/ >
</ g>
</ svg>
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A.2.2 Image Marker Styles

For an image marker, its XML document contains an <i mage> element that identifies
the marker as based on an image. The image must be in GIF format, and is stored in
the IMAGE column in the styles metadata views.

The following example is an XML document for an image marker:

<?xm version="1.0" standal one="yes"?>
<svg>
<g class="marker"
styl e="wi dt h: 20; hei ght: 18;font-fam | y: sansseri f; font-si ze: 9pt">
<i mage x="0" y="0" wi dth="9999" hei ght="9999" type="gif" href="dumy.gif"/>
</ g>
</ svg>

Note that in the preceding example, it would be acceptable to leave the <i mage>
element empty (that is, <i mage/ >) to create a valid definition with the image to be
specified later.

A.2.3 TrueType Font-Based Marker Styles

For a TrueType font-based marker, its marker symbol is stored in a TrueType font file,
which has the .ttf file extension and which typically contains many individual symbols
or glyphs. Many GIS software packages come with TrueType font files that contain
symbols useful for mapping.

Before the map visualization component can use a symbol in a TrueType font file, you
must do the following:

1. Import the TrueType font file into the database, preferably by using the
Map Builder tool (described in Oracle Map Builder Tool), which causes the
symbols in the font file to be inserted into a single row in the system view
USER_SDO_STYLES. In this new row, the TYPE column contains the string TTF,
and the IMAGE column contains the contents of the TrueType font file. After the
import operation, you can use the Map Builder tool to view all the glyphs or
symbols contained inside the TrueType font file. Also, because the font file is now
physically stored inside a database, it can be shared by all the map visualization
component users.

2. Create a map visualization component marker style based on a glyph or symbol
inside an imported TrueType font, preferably using the Map Builder tool.

The following example shows the use of a TrueType font-based marker (with
TrueType-specific material in bold):

<?xm version="1.0" standal one="yes"?>

<svg wi dth="1in" hei ght="1in">

<g class="marker" style="fill:#ff0000;w dth: 25; hei ght: 25">
<ttfSynbol fontName="ERS_ | NCl DENTS" char Code="118" />

</g>

</ svg>

A.2.4 Using Marker Styles on Lines

Marker styles are usually applied to point features, in which case the marker style
is rendered on the point location that represents the feature. However, with line (line
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string) features such as highways, the marker must be placed at some point along
the line to denote some information about the feature, such as its route number.
For example, on maps in the United States, a shield symbol is often placed on top
of a highway, with a route number inside the symbol, as shown with Route 495 in
Figure A-1.

Figure A-1 Shield Symbol Marker for a Highway

———

To achieve the result shown in Figure A-1, you must do the following:

1. Choose a marker style, and add a text style definition (font family, font size, fill
color, and so on), as shown in the example in Marker Styles.

2. Specify the marker style as the labeling style in the styling rules for the theme. The
following example shows the XML document with the styling rules for a theme to
show highways. A marker style (shown in bold in the example) is specified. The
label text (495 in Figure A-1) is a value from the label column, which is named
LABEL in this example.

<?xm version="1.0" standal one="yes"?>
<styling_rules theme_type="political">

<rul e>
<features style="L.PH'> (nane_class = 'I' and TOLL=0) </features>
<l abel col um="1abel" style="M SH ELD1" >1</| abel >

</rul e>

<styling_rul es>

The map visualization component automatically determines the optimal position on the
line for placement of the marker style (the shield in this example).

A.3 Line Styles

ORACLE

A line style is applicable only to a linear feature, such as a road, railway track, or
political boundary.

In other words, line styles can be applied only to Oracle Spatial and Graph geometries
with an SDO_GTYPE value ending in 2 (line) or 6 (multiline). (For information about
the SDO_GEOMETRY object type and SDO_GTYPE values, see Oracle Spatial and
Graph Developer's Guide.)

When the map visualization component draws a linear feature, a line style tells the
rendering engine the color, dash pattern, and stroke width to use. A line style can have
a base line element which, if defined, coincides with the original linear geometry. It

can also define two edges parallel to the base line. Parallel line elements can have
their own color, dash pattern, and stroke width. If parallel lines are used, they must be
located to each side of the base line, with equal offsets to it.
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To draw railroad-like lines, you need to define a third type of line element in a line style
called hashmark. For a <l i ne> element of class hashmar k, the first value in the dash
array indicates the gap between two hash marks, and the second value indicates the
length of the hash mark to either side of the line. The following example defines a hash
mark line with a gap of 8.5 screen units and a length of 3 screen units at each side of
the base line:

<line class="hashmark" style="fill:#003333" dash="8.5,3.0"/>

The following example defines a complete line style.

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<g class="line" style="fill:#ffff00;stroke-width:5">
<line class="parallel" style="fill:#ff0000;stroke-wi dth:1.0"/>
<line class="base" style="fill:black;stroke-w dth:1.0" dash="10.0,4.0"/>
</g>
</ svg>

In the preceding example, cl ass="1i ne" identifies the style as a line style. The overall
fill color (#ffff00) is used to fill any space between the parallel lines and the base line.
The overall line width (5 pixels) limits the maximum width that the style can occupy
(including that of the parallel lines).

The line style in the preceding example has both base line and parallel line elements.
The parallel line element (cl ass="paral | el ") is defined by the first <I i ne> element,
which defines its color and width. (Because the definition does not provide a dash
pattern, the parallel lines or edges will be solid.) The base line element (cl ass="base")
is defined by the second <I i ne> element, which defines its color, width, and dash
pattern.

A marker (such as a direction marker) can be defined for a line style. The mar ker -
name parameter specifies the name of a marker style, the nar ker - posi ti on parameter
specifies the proportion (from 0 to 1) of the distance along the line from the start point
at which to place the marker, and the mar ker - si ze parameter specifies the number of
display units for the marker size. The marker orientation follows the orientation of the
line segment on which the marker is placed.

The following example defines a line style with direction marker:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" hei ght="1in">
<g class="line" style="fill:#33a9ff;stroke-width: 4,
mar ker - name: M | MAGEL05_BW mar ker - posi ti on: 0. 15; mar ker - si ze=8">
<line class="parallel" style="fill:red;stroke-width:1.0"/>
</g>
</ svg>

To get multiple markers, add the mul ti pl e- mar ker attribute to the style definition.

In this case the marker-position will define the position for the first marker and the
space in between markers. The following example defines a line style with a direction
marker that starts at position 0.15 and that is repeated continually with a space of 0.15
between each occurrence.

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" hei ght="1in">
<g class="line" style="fill:#33a9ff;stroke-wi dth: 4,
mar ker - nane: M | MAGELI05_BW nar ker - posi ti on: 0. 15;
mar ker - si ze=8; nul tiple-marker=true">
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<line class="parallel" style="fill:red;stroke-width:1.0"/>
</g>
</ svg>

A.4 Area Styles

An area style defines a pattern to be used to fill an area feature.

In the current release, area styles must be image-based. That is, when you apply an
area style to a geometry, the image defining the style is plotted repeatedly until the
geometry is completely filled.

The definition of an area style is similar to that of an image marker style, which is
described in Image Marker Styles.

The following example defines an area style:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<g class="area" style="stroke:#000000">
<i mage/ >
</g>
</ svg>

In the preceding example, cl ass="area" identifies the style as an area style. The
stroke color (styl e="st roke: #000000") is the color used to draw the geometry
boundary. If no stroke color is defined, the geometry has no visible boundary, although
its interior is filled with the pattern image.

You can also specify any line style to be used as the boundary for an area style.
The following area style definition uses the | i ne- st yl e keyword (shown in bold in the
example) to specify a line style to be used for the borders of features:

<?xm version="1.0" standal one="yes"?>
<svg wi dth="1in" height="1in">
<g class="area" style="line-style:L.DPH">
<image x="0" y="0" width="9999" height="9999" type="gif" href="dumy.gif"/>
</g>
</ svg>

As with the image marker style, the image for an area style must be stored in

a separate column (identified in the IMAGE column in the USER_SDO_STYLES
and ALL_SDO_STYLES metadata views, which are described in xxx_SDO_STYLES
Views).

A.5 Text Styles

ORACLE

A text style defines the font and color to be used in labeling spatial features.

The cl ass attribute must have the value "t ext ". For the font, you can specify its style
(plain, italic, and so on), font family, size, and weight. To specify the foreground color,
you use the fil | attribute.

The following example defines a text style:
<?xm version="1.0" standal one="yes"?>

<svg wi dth="1in" height="1in">
<g class="text" style="font-style:plain; font-famly:Dialog; font-size:1l4pt;
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font-weight:bold; fill:#0000ff">
Hello Wrld!
</ g>
</ svg>

In the preceding example, the text "Hello World!" is displayed only when the style itself
is being previewed in a style creation tool, such as the Map Builder tool. When the
style is applied to a map, it is always supplied with an actual text label that the map
visualization component obtains from a theme.

A text style can provide a floating white background around the rendered text, to make
the labels easier to read on a map that has many features. Figure A-2 shows the label
Vallejo with a white background wrapping tightly around the letters.

Figure A-2 Text Style with White Background

____ Oracle]MapViewer

To achieve the result shown in Figure A-2, you must specify the f oat - wi dt h attribute
in the <g> element of the text style definition. The following example uses the f | oat -
wi dt h attribute (shown in bold in the example) to specify a white background that
extends 3.5 pixels from the boundary of each letter. (The Hello World! text is ignored
when the style is applied to the display of labels.)

<?xnl version="1.0" standal one="yes"?>
<svg wi dth="1in" hei ght="1in">
<desc></ desc>
<g class="text" float-w dth="3.5"
style="font-style:plain; font-fanmly:Dialog; font-size:12pt; font-weight:bold;
fill:#000000" >

Hel o Worl d!
</g>
</ svg>

A.6 Advanced Styles

Advanced styles are structured styles made from simple styles.

Advanced styles are used primarily for thematic mapping. The core advanced style is
the bucket style (Bucket St yl e), and every advanced style is a form of bucket style. A
bucket style is a one-to-one mapping between a set of primitive styles and a set of
buckets. Each bucket contains one or more attribute values of features to be plotted.
For each feature, one of its attributes is used to determine which bucket it falls into or
is contained within, and then the style assigned to that bucket is applied to the feature.

ORACLE"
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Two special types of bucket styles are also provided: color scheme (described in
Color Scheme Styles) and variable (graduated) marker (described in Variable Marker
Styles).

Other advanced styles are dot density (described in Dot Density Marker Styles),
bar chart (described in Bar Chart Marker Styles), collection (described in Collection
Styles), and variable pie chart (described in Variable Pie Chart Styles).

e Bucket Styles

e Color Scheme Styles

e Variable Marker Styles

e Dot Density Marker Styles
e Bar Chart Marker Styles

e Collection Styles

e Variable Pie Chart Styles
e Heat Map Styles

A.6.1 Bucket Styles

ORACLE

A bucket style defines a set of buckets, and assigns one primitive style to each bucket.
The content of a bucket can be either of the following:

* A collection of discrete values (for example, a bucket for all counties with a
hurricane risk code of 1 or 2, a bucket for all counties with a hurricane risk code of
3, and so on).

* A continuous range of values (for example, a bucket for all counties with average
family income less than $30,000, a bucket for all counties with average family
income from $30,000 through $39,999, and so on). In this case, the ranges of
a series of buckets can be individually defined (each defined by an upper-bound
value and lower-bound value) or equally divided among a master range.

The following code excerpt shows the basic format of a bucket style:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket Styl e>
<Bucket s>

</ Bucket s>
</ Bucket Styl e>
</ AdvancedStyl e>

In contrast with the other (primitive) styles, an advanced style always has a root
element identified by the <AdvancedSt yl e> tag.

For bucket styles, a <Bucket St yl e> element is the only child of the <AdvancedSt yl e>
element. Each <Bucket St yl e> element has one or more <Bucket s> child elements,
whose contents vary depending on the type of buckets.

» Collection-Based Buckets with Discrete Values
e Individual Range-Based Buckets

e Equal-Ranged Buckets
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A.6.1.1 Collection-Based Buckets with Discrete Values

If each bucket of a bucket style contains a collection of discrete values, use

a <Col | ecti onBucket > element to represent each bucket. Each bucket contains
one or more values. The values for each bucket are listed as the content of

the <Col | ecti onBucket > element, with multiple values delimited by commas. The
following example defines three buckets.

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket Styl e>
<Bucket s>
<Col | ecti onBucket seq="0" |abel ="comercial"
styl e="10015">commer ci al </ Col | ecti onBucket >
<Col | ecti onBucket seq="1" |abel ="residential"
styl e="10031">residential, rural </CollectionBucket>
<Col | ectionBucket seq="2" |abel ="industrial"
styl e="10045">i ndustrial, mining, agriculture</CollectionBucket>
</ Bucket s>
</ Bucket Styl e>
</ AdvancedSt yl e>

In the preceding example:

* The values for each bucket are one or more strings; however, the values can also
be numbers.

*  The name of the style associated with each bucket is given.

* The label attribute for each <Col | ecti onBucket > element (commercial, residential,
or industrial) is used only in a label that is compiled for the advanced style.

e The order of the <Col | ecti onBucket > elements is significant. However, the values
in the seq (sequence) attributes are informational only; the map visualization
component determines sequence only by the order in which elements appear in a
definition.

Although not shown in this example, if you want a bucket for all other
values (if any other values are possible), you can create a <Col | ecti onBucket >
element with #DEFAULT# as its attribute value. It should be placed after all other
<Col | ecti onBucket > elements, so that its style will be rendered last.

To apply label styles to collection-based buckets with discrete values, see Specifying a
Label Style for a Bucket.

A.6.1.2 Individual Range-Based Buckets

ORACLE

If each bucket of a bucket style contains a value range that is defined by two values,
use a <RangedBucket > element to represent each bucket. Each bucket contains a
range of values. The following example defines four buckets.

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket Styl e>
<Bucket s>

<RangedBucket hi gh="10" styl e="10015"/>
<RangedBucket |ow="10" hi gh="40" style="10024"/>
<RangedBucket | ow="40" hi gh="50" style="10025"/>
<RangedBucket |ow="50" style="10029"/>
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</ Bucket s>
</ Bucket Styl e>
</ AdvancedStyl e>

For individual range-based buckets, the lower-bound value is inclusive, while the
upper-bound value is exclusive (except for the range that has values greater than
any value in the other ranges; its upper-bound value is inclusive). No range is allowed
to have a range of values that overlaps values in other ranges.

For example, the second bucket in this example (I ow="10" hi gh="40") will contain
any values that are exactly 10, as well as values up to but not including 40 (such as 39
and 39.99). Any values that are exactly 40 will be included in the third bucket.

As with the <Col | ect i onBucket > element, the style associated with each
<RangedBucket > element is specified as an attribute.

To apply label styles to individual range-based buckets, see Specifying a Label Style
for a Bucket.

A.6.1.3 Equal-Ranged Buckets

If a bucket style contains a series of buckets that contain an equally divided range of a
master range, you can omit the use of <RangedBucket > elements, and instead specify
in the <Bucket s> element the master upper-bound value and lower-bound value for
the overall range, the number of buckets in which to divide the range, and a list of
style names (with one for each bucket). The following example defines five buckets
(nbucket s=5) of equal range between 0 and 29:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bucket Styl e>
<Buckets | ow="0" hi gh="29" nbuckets="5"
styl es="10015, 10017, 10019, 10021, 10023"/ >
</ Bucket Styl e>
</ AdvancedStyl e>

In the preceding example:

« If all values are integers, the five buckets hold values in the following ranges: 0 to
5,6t011,12to 17, 18 to 23, and 24 to 29.

* The first bucket is associated with the style named 10015, the second bucket is
associated with the style named 10017, and so on.

The number of style names specified must be the same as the value of the nbucket s
attribute. The buckets are arranged in ascending order, and the styles are assigned in
their specified order to each bucket.

A.6.2 Color Scheme Styles

ORACLE

A color scheme style automatically generates individual color styles of varying
brightness for each bucket based on a base color. The brightness is equally spaced
between full brightness and total darkness. Usually, the first bucket is assigned the
brightest shade of the base color and the last bucket is assigned the darkest shade.

You can include a stroke color to be used by the color style for each bucket. The
stroke color is not part of the brightness calculation. So, for example, if a set of
polygonal features is rendered using a color scheme style, the interior of each polygon
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is filled with the color (shade of the base color) for each corresponding bucket, but the
boundaries of all polygons are drawn using the same stroke color.

You can include an opacity value (0 to 255, for transparent to opaque) for the base
color (using the basecol or _opaci ty attribute) and for the stroke color (using the
strokecol or _opaci ty attribute).

The following example defines a color scheme style with a black stroke color and four
buckets associated with varying shades of the base color of blue.

<?xm version="1.0" ?>
<AdvancedStyl e>
<Col or ScheneStyl e basecol or="bl ue" strokecol or="bl ack">
<Bucket s>
<RangedBucket |abel ="& t; 10" high="10"/>
<RangedBucket |abel ="10 - 20" |ow="10" hi gh="20"/>
<RangedBucket |abel ="20 - 30" |ow="20" hi gh="30"/>
<RangedBucket | abel ="&gt;=30" | ow="30"/>
</ Bucket s>
</ Col or ScheneSt yl e>
</ AdvancedStyl e>

¢ Note:
For the following special characters, use escape sequences instead.
For <, use: &'t
For >, use: &gt ;

For &, use: &anp;

A.6.3 Variable Marker Styles

A variable marker style generates a series of marker styles of varying sizes for each
bucket. You specify the number of buckets, the start (smallest) size for the marker, and
the size increment between two consecutive markers.

Variable marker styles are conceptually similar to color scheme styles in that both base
buckets on variations from a common object: with a color scheme style the brightness
of the base color varies, and with a variable marker style the size of the marker varies.

The following example creates a variable marker style with four buckets, each
associated with different sizes (in increments of 4) of a marker (m ci r cl e). The marker
for the first bucket has a radius of 10 display units, the marker for the second bucket
has a radius of 14 display units, and so on. This example assumes that the marker
named m ci r cl e has already been defined.

<?xm version="1.0" ?>
<AdvancedStyl e>
<Vari abl eMar ker Styl e basemarker="mcircle" startsize="10" increnent="4">

<Bucket s>
<RangedBucket |abel ="& t;10" high="10"/>
<RangedBucket |abel ="10 - 20" I ow="10" hi gh="20"/>
<RangedBucket |abel ="20 - 30" Iow="20" high="30"/>
<RangedBucket |abel ="&gt;=30" |ow="30"/>

</ Bucket s>
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</ Vari abl eMar ker Styl e>
</ AdvancedSt yl e>

A.6.4 Dot Density Marker Styles

A dot density advanced marker style, when applied to an area feature such as states
or counties, randomly draws a set of dots inside the area. The number of dots drawn
inside each area is determined by the count value associated with the area. When you
define a dot density style, you must specify a marker style that will be used for each of
the dots.

The following example shows the XML definition of a simple dot density style:

<?xm version="1.0" ?>

<AdvancedsStyl e>
<Dot Densi tyStyl e MarkerStyl e="M STAR' Dot W dt h="8" Dot Hei ght ="8">
</ Dot Densi tyStyl e>

</ AdvancedSt yl e>

In the preceding example, the marker style M.STAR is used for each dot, and the size
of each dot is 8 pixels wide and high.

When you use a dot density style, you should "scale" the count value to a proper
range. For example, if you want to apply a dot density style based on the population
count for each county, you would not want to use the population count directly (one
dot for each person), because this will result in an unacceptable number of drawn dots
(for example, if a county has 15,000 people). Instead, supply a scaled down value or
expression, such as popul ati on/ 1000, when you define the styling rules for the theme.
(The map visualization component does not perform any scaling-down internally, so
you must do it at the SQL query level.)

A.6.5 Bar Chart Marker Styles

ORACLE

A bar chart advanced marker style is similar to a pie chart style, except that it draws
a bar graph for each feature to which it is applied. The following example shows the
XML definition of a bar chart style:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bar Chart Styl e wi dt h="30" hei ght="25" show x_axi s="true">
<Bar name="1990" col or="#FF0000" />
<Bar name="1995" col or ="#FFC800" />
<Bar name="1998" col or="#0000FF" />
<Bar name="2000" col or="#00FF00" />
<Bar name="2002" col or ="#00FFFF" />
</ Bar Chart Styl e>
</ AdvancedStyl e>

In the preceding example, width and height specify the overall size of the bar chart,
including all individuals bars within it.

When a bar chart is drawn on a feature based on a set of values associated with that
feature, the height of each bar can be determined by either of two approaches: locally
scaled or globally scaled. A locally scaled bar chart determines the height of each bar
only from the associated values for that feature; and thus, for example, you cannot
compare the second bar of one chart to the second bar on another chart on the same
theme. A globally scaled bar chart uses the same bar scale for all charts on the map;
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and thus, for example, you can compare the second bar of one chart to the second bar
on another chart on the same theme.

So, if you want to compare bars not only within the same chart, but also among all the
charts showing on the map, you must use globally scaled bar chart style by specifying
share_scal e="true" in the definition of the bar chart style, as shown in the following
example:

<?xm version="1.0" ?>
<AdvancedStyl e>
<Bar Chart Styl e wi dt h="40" hei ght="30" share_scal e="true"
m n_val ue="0. 0" max_val ue="100">
<Bar name="1990" col or="#FF0000" />
<Bar name="1995" col or="#FFC800" />
<Bar nanme="1998" col or ="#0000FF" />
<Bar name="2000" col or="#00FF00" />
<Bar nanme="2002" col or ="#00FFFF" />
</ Bar Chart Styl e>
</ AdvancedStyl e>

When the bar chart style in the preceding example is applied to a theme, the map
visualization component considers the global range of values of all features in that
theme, and then determines the height of each bar based on where a specific value
falls in the global range from the minimum value to the maximum value.

A.6.6 Collection Styles

A collection advanced style is simply a collection of other types of styles that are
applied together to a feature. This can result in faster rendering of a collection theme
compared to using multiple themes based on different styles.

For example, a bar chart style, when applied to a county, draws only the bar chart
somewhere inside the county, but the county itself (its boundary and interior area)

is not drawn. However, you probably want to see the underlying boundaries of the
counties, to see which bar chart belongs to which county. To do this without a
collection style, you would have to define a second theme in which each county

is being associated with a color or area style. This approach would result in two
rendering passes (because two themes are involved) for essentially the same group of
features.

However, by using a collection style in this example, you can define a single style

that refers to both the bar chart and the color or area style, and then apply the
collection style to the theme for the counties. This theme, when rendered by the map
visualization component, will show both the bar charts and the boundaries on the map.

Another typical use of a collection style is for rendering collection type topology
features, each of which can contain multiple types of geometries, such as polygons
(areas), points, and lines. In such cases, a collection style can include styles that are
most appropriate for each type of geometry in a collection topology feature.

The following example shows the XML definition of a collection style:

<?xm version="1.0" standal one="yes"?>
<AdvancedStyl e>
<Col | ectionStyl e>
<styl e name="C. COUNTI ES" shape="pol ygon" />
<styl e nane="L.PH' shape="line" />
<styl e name="M Cl RCLE" shape="point" />
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</ Col I ectionStyl e>
</ AdvancedSt yl e>

A.6.7 Variable Pie Chart Styles

A variable pie chart generates a series of pie circles of varying sizes for each bucket.
You specify the pie slice information, the start (smallest) radius size for a pie circle,
and the radius size increment between two consecutive circles.

Variable pie chart styles are conceptually similar to variable marker styles. With a
variable marker style the base marker size varies, whereas with the variable pie chart
style the circle radius varies.

The following example creates a definition for a variable pie chart style with four
buckets, each associated with different sizes (in increments of 4) of a circle with start
radius of 5. The circle radius for the first bucket has a radius of 5 display units, the
circle for the second bucket has a radius of 9 display units, and so on.

<?xm version="1.0" ?>
<AdvancedsStyl e>
<Vari abl ePi eChart Styl e startradi us="5" increment="4">
<Pi eSlice nanme="WH TE" col or =" #FFFFFF"/ >
<Pi eSlice name="BLACK" col or ="#000000"/ >
<Pi eSlice name="H SPANI C' col or ="#FF0000"/ >
<Bucket s>
<RangedBucket seq="0" |abel ="0 - 6194757.2" |ow="0" hi gh="6194757.2" />
<RangedBucket seq="1" |abel ="6194757.2 - 1.23895144E7" | ow="6194757. 2"
hi gh="1. 23895144E7" | >
<RangedBucket seq="2" |abel ="1.23895144E7 - 1.85842716E7" | ow="1.23895144E7"
hi gh="1. 85842716E7"/ >
<RangedBucket seq="3" |abel ="1.85842716E7 - 2.47790288E7" | ow="1.85842716E7"
hi gh="2. 47790288E7" | >
<RangedBucket seq="4" |abel ="2.47790288E7 - 3.0973786E7" | ow="2.47790288E7"
hi gh="3. 0973786E7"/ >
</ Bucket s>
</ Vari abl ePi eChart Styl e>
</ AdvancedStyl e>

A.6.8 Heat Map Styles

A heat map style can be used to generate a two-dimensional (2D) color map of
any point-type data set. The colors represent the distribution density or pattern of
the points or events across the region. Internally, the map visualization component
creates a 2D matrix and assigns a value to each grid cell based on the result of a
distance-weighted algorithm run against the point data set.

You can create a heat map style using the Map Builder tool, and assign it as the
rendering style for a point-type geometry theme. You can then add this theme to

a base map, or add it as a theme-based FOI layer to an interactive Oracle Maps
application. Figure A-3 shows a map displayed using a theme based on a heat map
style. This map shows the concentration of pizza restaurants: red areas have the
highest concentration of pizza restaurants, with concentrations progressively lower for
orange, yellow, dark green, lighter green, pale green, and white areas.
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Figure A-3 Heat Map Showing Pizza Restaurant Concentration
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The following example creates a definition for a heat map style.

<?xm version="1.0" ?>
<AdvancedStyl e>

<Heat MapStyl e>
<col or_stops num steps="200" al pha="128">
FFFFFF, 00FFO0, FFC800, FFO000
</ col or _stops>
<spot _| i ght _radi us>75. 0mi | e</ spot _| i ght _radi us>
<grid_sanple_factor>2.5</grid_sanpl e_factor>
<cont ai ner _t heme>THEME_DEMO_STATES</ cont ai ner _t hene>
</ Heat MapSt yl e>

</ AdvancedStyl e>

The preceding example defines these essential aspects of the heat map:

Color stops. Color stops are used to generate a color gradient. In this example,
the color gradient will go from white (maps to grid cells with a zero value) to

green, to orange, and finally to full red (maps to grid cells with highest values). The
gradient will have 200 colors that span these 4 color stops. All the colors will have
an alpha value of 128 (half transparent, where 0 would be fully transparent and
255 would be opaque).

Spot light radius. The spot light radius defines the radius around each grid cell
where events or points within this radius will be contributing to the final aggregated
value of that cell. The contribution of each point decreases as its distance from the
cell center increases, and becomes zero beyond this radius.

You can specify the radius in pixels or in a real ground unit such as ni | e. When
you specify the radius in pixels (the default if you do not specify a unit), the
mapping from the color gradient to the grid cells will vary as the user zooms in and
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out on the map. This occurs because the number of points fall within the radius is
constantly changing as the user zooms in and out. To achieve a fixed heat map
regardless of map scale, you must specify the spotlight radius in a ground unit
such as et er, km or m | e. The preceding example uses i | e.

e Grid sample factor. The grid sample factor is used to sample the current map
window size when creating the internal matrix or grid for heat map calculation.
For example, a sample factor of 4 means that the internal heat map grid will be
one-fourth (0.25) the actual map window size. So, if the map is 1000x1000 pixels,
the internal heat map grid is 250x250. Thus, the lower the grid sample factor
value, the larger the internal heat map grid will be; and the higher the value, the
smaller the internal heat map grid will be.

The grid sample factor value probably has more effect on heat map rendering
performance than any other attribute, because a large internal heat map grid
(resulting from a low grid sample factor value) will significantly increase the overall
computation time. A good general guideline is to specify a grid sample factor value
high enough so that the internal heat map grid will be 512x512 pixels or smaller.

e Container theme name. The container theme name specifies the name of a
theme (predefined geometry theme in the same database schema) that defines
the boundary of the map for the heat map theme. For example, if you are
generating a heat map for a point data set that scatters all over the entire United
States of America, choose a theme that represents the US national boundary or all
the states as its container theme.

The specified container theme does not affect how the heat map itself is calculated
(which is solely based on the point distribution and the spotlight radius). Instead,
the container theme it masks out all colored cells that are outside the boundary of
the study region. This helps to ensure a "clean" look for the heat map.

After you create a heat map style, you can create a theme for point data and assign
the new heat map style as the rendering style for the theme.

Unlike other types of advanced styles, heat map styles do not require any attribute or
value columns.

Labels are not supported for themes rendered using heat map styles.

A.7 Themes: Styling Rules

ORACLE

A theme definition contains one <styl i ng_r ul es> element, which may have several
other elements depending on the theme type.

This <styling_rul es> element is specified in the STYLING_RULES column of the
USER_SDO_THEMES metadata view, using the following DTD:

< ELEMENT styling_rules (rule+, hidden_info?, join_table?, join_colums?,
operations?, bitnmap_nasks?, paraneters?)>

<I ATTLI ST styling_rules theme_type CDATA #| MPLI ED
key_col um CDATA #| MPLI ED
cachi ng CDATA #| MPLI ED " NORMAL"
i mage_f or mat CDATA #| MPLI ED
i mage_col um CDATA #| MPLI ED
i mage_resol ution  CDATA #l MPLI ED
i mage_uni t CDATA #| MPLI ED
raster_id CDATA #| MPLI ED
raster_table CDATA #| MPLI ED

raster_pyranmd CDATA #| MPLI ED
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raster_bands CDATA #| MPLI ED
pol ygon_mask CDATA #| MPLI ED
transparent _nodata CDATA #| MPLI ED
net wor k_narme CDATA #| MPLI ED
net wor k_I evel CDATA #| MPLI ED
t opol ogy_nane CDATA #| MPLI ED
service_url CDATA #| MPLI ED
Srs CDATA #| MPLI ED

feature_ids CDATA #| MPLI ED
provider _id CDATA #| MPLI ED
srid CDATA #| MPLI ED>

< ELEMENT rule (features, |abel?, rendering?)>
<I ATTLI ST rul e col unm CDATA #| MPLI ED>

< ELEMENT features (#PCDATA?, |ink?, node?, path?)>
< ATTLI ST features style CDATA #REQU RED>

< ELEMENT | abel (#PCDATA?, |ink?, node?, path?)>
<! ATTLI ST | abel col umm CDATA #REQUI RED
style CDATA #REQU RED>

<I ELEMENT |ink (#PCDATA) >
<IATTLI ST link style CDATA #REQUI RED
direction_style CDATA #| MPLI ED
direction_position  CDATA #l MPLI ED
di rection_markersi ze CDATA #l MPLI ED

col um CDATA #REQUI RED>

<! ELEMENT node (#PCDATA) >

<I ATTLI ST node style CDATA #REQUI RED
mar ker si ze CDATA #| MPLI ED
col um CDATA #REQUI RED>

<! ELEMENT path (#PCDATA) >
<IATTLIST path ids  CDATA #REQU RED
styl es CDATA #REQUI RED
style CDATA #REQU RED
col urm CDATA #REQUI RED>

< ELEMENT hidden_info (field+)>

< ELEMENT field (#PCDATA)>
<I ATTLI ST field col unm CDATA #REQUI RED
name  CDATA #l MPLI ED>

<! ELEMENT j oi n_tabl e EMPTY>

</ ATTLI ST joi n_tabl e nanme CDATA #REQUI RED
start_neasure CDATA #l MPLI ED
end_neasure  CDATA #| MPLI ED
nmeasur e CDATA #| MPLI ED>

<! ELEMENT j oi n_col utms EMPTY>
<I ATTLI ST colums |rs_table_colurm CDATA #REQUI RED
join_tabl e_col um CDATA #REQUI RED>

< ELEMENT rendering (style+)>
<! ELEMENT style (substyle?)>

<I ATTLI ST style name CDATA #REQUI RED
val ue_col ums CDATA #| MPLI ED>

Appendix A
Themes: Styling Rules

A-19



ORACLE

Appendix A
Themes: Styling Rules

<I ELEMENT substyl e (#PCDATA) >
<I ATTLI ST substyl e nane CDATA #REQUI RED

val ue_col ums CDATA #REQUI RED
changes CDATA #| MPLI ED>

<! ELEMENT operations (operation?)>

<! ELEMENT operation (paraneter?)>
<! ATTLI ST operation name CDATA #REQUI RED>

<! ELEMENT paraneters (paraneter?)>

<! ELEMENT par anet er (#PCDATA)>
<l ATTLI ST parameter name CDATA #REQU RED

val ue DATA #REQUI RED>

<! ELEMENT bi t map_masks (mask+)>

<! ELEMENT rask (#PCDATA) >
<I ATTLI ST mask raster_id  CDATA #REQU RED

raster_tabl e CDATA #REQU RED
| ayers CDATA #REQUI RED
zeromappi ng CDATA #l MPLI ED

onemappi ng  CDATA #l MPLI ED>

The <styl i ng_rul es> element can have a t hene_t ype attribute, which is used mainly
for certain types of predefined themes. (The default t hene_t ype attribute value is
geonet ry, which indicates that the theme is based on spatial geometries.) The

t henme_t ype attribute values for these special types of predefined themes are as
follows:

annot at i on specifies an annotation text theme. Annotation text themes are
explained in Annotation Text Themes.

geom cust omspecifies a custom geometry theme. You must also specify the
provi der _i d and sri d attributes. Custom geometry themes are explained in
Custom Geometry Themes.

geor ast er specifies a GeoRaster theme. To use specified GeoRaster data (but
not if you use a query condition to retrieve the GeoRaster data), you must

also specify the raster _i d and rast er _t abl e attributes. You can also specify
the raster _pyranid, raster_bands, pol ygon_nask, and t ranspar ent _nodat a
attributes. GeoRaster themes are explained in GeoRaster Themes.

i mage specifies an image theme. You must also specify the i mage_f or mat
and i mage_col umm attributes, and you can specify the i mage_r esol uti on and
i mage_uni t attributes. Image themes are explained in Image Themes.

net wor k specifies a network theme. You must also specify the net wor k_nane
attribute. You can specify the net wor k_| evel attribute, but the default value (1)
is the only value currently supported. Network themes are explained in Network
Themes.

t opol ogy specifies a topology theme. You must also specify the t opol ogy_nane
attribute. Topology themes are explained in Topology Themes.

wf s specifies a WFS theme. You must also specify the service_url and srs
attributes. WFS themes are explained in WFS Themes.
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The <styl i ng_rul es> element can have a key_col umm attribute. This attribute is
needed only if the theme is defined on a join view (a view created from multiple
tables). In such a case, you must specify a column in the view that will serve as the
key column to uniquely identify the geometries or images in that view. Without this
key column information, the map visualization component will not be able to cache
geometries or images in a join view.

The <styl i ng_rul es> element can have a cachi ng attribute, which specifies the
caching scheme for each predefined theme. The cachi ng attribute can have one of
the following values: NORMAL (the default), NONE, or ALL.

*  NORMAL causes the map visualization component to try to cache the geometry data
that was just viewed, to avoid repeating the costly unpickling process when it
needs to reuse the geometries. Geometries are always fetched from the database,
but they are not used if unpickled versions are already in the cache.

*  NONE means that no geometries from this theme will be cached. This value is
useful when you are frequently editing the data for a theme and you need to
display the data as you make edits.

e ALL causes the map visualization component to pin all geometry data of this theme
entirely in the cache before any viewing request. In contrast to the default value
of NORMAL, a value of ALL caches all geometries from the base table the first time
the theme is viewed, and the geometries are not subsequently fetched from the
database.

For detailed information about the caching of predefined themes, see Caching of
Predefined Themes.

Each <rul e> element must have a <f eat ur es> element and can have a <| abel >
element and a <renderi ng> element. The <render i ng> element can be used to
define multiple render styles, and in this case the render style in the <f eat ur es>
element may be undefined. If the render style in the <f eat ur es> element is defined
and <r ender i ng> element is also defined, the map visualization component will first
render the style in the <f eat ur es> element and then render the styles in <renderi ng>
element. (The <renderi ng> element is explained later in this section.)

The optional col umm attribute of a <r ul e> element specifies one or more attribute
columns (in a comma-delimited list) from the base table to be put in the SELECT list
of the query generated by the map visualization component. The values from such
columns are usually processed by an advanced style for this theme. The following
example shows the use of the column attribute:

<?xm version="1.0" standal one="yes"?>
<styling_rules >
<rul e col um="TOTPCOP" >
<features style="V. COUNTY_POP_DENSI TY"> </features>
</rul e>
</styling_rul es>

In the preceding example, the theme's geometry features will be rendered using an
advanced style named V. COUNTY_POP_DENSI TY. This style will determine the color for
filling a county geometry by looking up numeric values in the column named TOTPOP
in the base table for this theme.

Each <f eat ur es> element for a network theme must have a <l i nk>, <node>, or <pat h>
element, or some combination of them. (The <l i nk>, <node>, and <pat h> elements
apply only to network themes, which are explained in Network Themes.) The following
example shows the styling rules for a network theme to render links and nodes.
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<?xm version="1.0" standal one="yes"?>
<styling_rul es theme_type="network"
net wor k_name="LRS_TEST" network_| evel ="1">
<rul e>
<features>
<link style="C RED'
direction_style="M I MAGELO5_BW
direction_position="0.85"
direction_markersize="8"></|ink>
<node style="M CI RCLE" markersi ze="5"></ node>
</features>
</rul e>
</styling_rul es>

A <l abel > element must have a SQL expression as its element value for determining
whether or not a label will be applied to a feature. The col umm attribute specifies a SQL
expression for text values to label features, and the st yl e attribute specifies a text
style for rendering labels.

The <renderi ng> element can be used to define multiple rendering styles. The styles
are rendered in the order that they appear. Each style in a <r ender i ng> element is
defined by a <st yl e> element, which must specify the nanme attribute and can specify
the val ue_col umms attribute. (The val ue_col ums attribute is used with advanced
styles, and the column names are added to the list of attributes defined in the col umm
attribute of <r ul e> element.)

In the <renderi ng> element, each <st yl e> element can have a <subst yl e> element
that defines the attributes for filling the feature. A <subst yl e> element must specify
the nane attribute and can specify the val ue_col unms and changes attributes. For the
changes attribute, only the FI LL_COLOR value is supported.

The following example shows the styling rules for a geometry theme using the
<render i ng> element. It defines an advanced style named V. PO VMK to render the
feature shape and an advanced substyle named V. PO BKT to fill the feature shape.

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<rul e>
<features> </features>
<l abel col um="NAME" style="T.STREET2"> 1 </| abel >
<rendering>
<styl e name="V. PO VWWK" val ue_col ums="FEATURE_CODE" >
<substyl e name="V. PO VBKT" val ue_col utms="PQO NT_| D"
changes="FI LL_COLOR"/ >
</style>
</rendering>
</rul e>
</styling_rul es>

For more information about using the <rendering> element to apply multiple rendering
styles in a single styling rule, see Applying Multiple Rendering Styles in a Single
Styling Rule.

The <hi dden_i nf 0> element specifies the list of attributes from the base table to be
displayed when the user moves the mouse over the theme's features. The attributes
are specified by a list of <f i el d> elements.

Each <f i el d> element must have a col um attribute, which specifies the name of
the column from the base table, and it can have a nane attribute, which specifies the
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display name of the column. (The nane attribute is useful if you want a text string other
than the column name to be displayed.)

The <j oi n_t abl e> element specifies the table name and its one or two columns for the
measurements. It may contain one measure column for features of point type or two
measure columns for features of line string type. The measure column or columns are
used for the linear referencing process when joining with a LRS table, which has an
LRS geometry column.

The <j oi n_col ums> element specifies one column of the LRS table (which has a LRS
geometry column), and one column from the join table (which has one or two measure
columns). These two columns are used to join the LRS table and the join table.

The <oper at i ons> element specifies the list of image processing operations to be
applied on a GeoRaster theme. The operations are specified by a list of <oper ati on>
elements.

The <oper at i on> element specifies the image processing operator and its parameters
to be applied on a GeoRaster theme. Each <oper at i on> element may have a list of
<par anet er s> elements.

The <par anet er s> element defines a list of parameters to be used on a specific task.
The parameters are specified by a list of <par anet er > elements.

The <par anet er > element must have the nane and val ue attributes defined.

The <bi t map_masks> element defines the image mask attributes to be used with a
GeoRaster theme. The bitmap masks are specified by a list of <mask> elements.

The <mask> element specifies a bitmap mask to be applied on a GeoRaster object.
Theraster_id,raster_table, and | ayers attributes must be defined, while the
zeromappi ng and onemappi ng attributes are optional.

See Styling Rules in Predefined Spatial Geometry Themes for more information about
styling rules and for an example.

A.8 Base Maps

ORACLE

A base map definition consists of one or more themes.

The XML definition of a base map is specified in the DEFINITION column of the
USER_SDO_MAPS metadata view, using the following DTD:

<! ELEMENT map_definition (theme+)>

<! ELEMENT t heme EMPTY>
<I ATTLI ST thenme nanme CDATA #REQUI RED

nane
dat asour ce

tenpl ate_t heme
max_scal e
mn_scal e

| abel _al ways_on
fast_unpi ckl e
mode

m n_di st
fixed_svgl abe
visible_in_svg
sel ectabl e_in_svg

CDATA #REQUI RED
CDATA #| MPLI ED
CDATA #| MPLI ED
CDATA #| MPLI ED
CDATA #| MPLI ED
( TRUE| FALSE) "FALSE"
( TRUE| FALSE) " TRUE"
CDATA #| MPLI ED
CDATA #| MPLI ED
( TRUE| FALSE) "FALSE"
( TRUE| FALSE) " TRUE"
( TRUE| FALSE) "FALSE"
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part _of _basemap
sinplify_shapes
transparency

m ni num pi xel s
onclick
onnousenove
onnouseover
onnmouseout

wor kspace_nane
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( TRUE| FALSE) " FALSE"
( TRUE| FALSE) " TRUE"
CDATA #1 MPLI ED
CDATA #1 MPLI ED
CDATA #1 MPLI ED
CDATA #1 MPLI ED
CDATA #1 MPLI ED
CDATA #1 MPLI ED
CDATA #1 MPLI ED

wor kspace_savepoi nt CDATA #| MPLI ED
wor kspace_dat e CDATA #| MPLI ED
wor kspace_date_format CDATA #| MPLI ED
fetch_size CDATA #| MPLI ED
ti meout CDATA #| MPLI ED

The <map_def i ni ti on> element contains one or more <t heme> elements. Themes are
rendered on a map on top of each other, in the order in which they are specified in the
definition.

See Maps for more information about defining base maps and for an example.

A.9 Map Tile Layers

ORACLE

An Oracle Maps map tile layer which assembles and displays pregenerated map
image tiles from the map tile server,

Tis rpocess is described in Map Tile Layer Configuration. The XML configuration
settings of a map tile layer is defined using the following DTD:

<I'ELEMENT map_tile_layer ((internal_map_source|external _map_source),
tile_storage, coordinate_system tile_image, , tile_dpi?, tile_meters_per_unit?,
zoom | evel s, auto_update?, thenes?)>
< ATTLI ST map_tile_|l ayer

nane CDATA #REQUI RED

i mage_f ormat CDATA #l MPLI ED

htt p_header _expi res CDATA #| MPLI ED

utfgrid (TRUE| FALSE) "FALSE"

utfgrid_resol ution CDATA #l MPLI ED

concurrent _fetching_threads CDATA #l MPLI ED

fetch_larger_tile (TRUE| FALSE) "TRUE"

persistent _tiles (TRUE| FALSE) "TRUE'>

< ELEMENT i nternal _map_source EMPTY>

<l ATTLI ST i nternal _map_source
dat a_source CDATA #REQUI RED
base_map CDATA #REQUI RED
bgcol or CDATA #l MPLI ED
out _of bounds_col or CDATA #l MPLI ED
antialias (TRUE| FALSE) "TRUE">

<! ELEMENT external _map_source (properties?)>
<l ATTLI ST external _map_source
url CDATA #REQUI RED
request _met hod CDATA #REQUI RED
ti meout CDATA #l MPLI ED
adapt er _cl ass CDATA #REQUI RED
proxy_host CDATA #| MPLI ED
proxy_port CDATA #l MPLI ED
clipping_buffer CDATA #| MPLI ED>
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<! ELEMENT

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<! ELEMENT

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT

properties (property+) >

property EMPTY >
property

nane CDATA #REQUI RED
val ue CDATA #REQUI RED>

tile_storage EMPTY >

tile_storage

root _path CDATA #REQU RED
Xyz_storage_schene (TRUE| FALSE) "FALSE"'>

coor di nate_system EMPTY >
coor di nate_system

srid CDATA #REQUI RED

m nX CDATA #REQUI RED

m nY CDATA #REQUI RED
maxX CDATA #REQUI RED
maxY CDATA #REQUI RED>

tile_bound (coordinates)>
coor di nat es (#PCDATA) >

tile_imge EMPTY >
tile_i mge

wi dt h CDATA #REQUI RED
hei ght CDATA #REQUI RED>

tile_dpi EMPTY >
tile_dpi
val ue CDATA #REQUI RED>

tile_nmeters_per_unit EMPTY >
tile_meters_per_unit
val ue CDATA #REQUI RED>

zoom | evel s (zoom | evel +) >
zoom | evel s

| evel s CDATA #REQUI RED

m n_scal e CDATA #| MPLI ED
max_scal e CDATA #| MPLI ED
mn_tile wdth CDATA # MPLI ED
mn_tile_height CDATA #| MPLI ED>

zoom | evel (tile_bound?)>
zoom | evel

| evel CDATA #REQUI RED

| evel _name CDATA #| MPLI ED
descripti on CDATA #| MPLI ED
scal e CDATA #REQUI RED
tile_w dth CDATA #REQUI RED
tile_hei ght CDATA #REQUI RED>

auto_update (dirty_nbr_table_nane, | ogtabl e_nane)>
auto_updat e

finest_level to_refresh CDATA #REQUI RED

dirty _nmbr_batch CDATA #REQUI RED

dirty_nbr_cap CDATA #REQUI RED>

dirty_nbr_tabl e_nane EMPTY>
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<l ATTLI ST

<! ELEMENT
<l ATTLI ST

<! ELEMENT

<l ATTLI ST

<! ELEMENT
<l ATTLI ST

dirty_nbr_tabl e_nane
nane CDATA #REQUI RED>

| ogt abl e_nane EMPTY>
| ogt abl e_nane
nane CDATA #REQUI RED>

thenes (thene)>

auto_updat e

finest_level to_refresh CDATA #REQUI RED
dirty _nmbr_batch CDATA #REQUI RED
dirty_nbr_cap CDATA #REQUI RED>

thene EMPTY>

t heme

nane CDATA #REQUI RED
fromlevel CDATA #REQUI RED
to_|l evel CDATA #REQUI RED>
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Creating and Registering a Custom Spatial
Data Provider

ORACLE

This appendix shows a sample implementation of a spatial data provider, and explains
how to register this provider to be used with the map visualization component.

The complete implementation can be found under the map visualization component
web/ deno/ spati al provi der directory. The implementation uses then following files:

e us_bigcities.xm :sample XML file that the provider parses

e custonBpati al Provi der Sanpl e. j ava: Java implementation of the spatial data
provider

e spatial provider.jar: jar file with the compiled version of the
customSpatialProviderSample.java source file

The us_bi gcities.xnl file has sections to define the data attributes, the data extents,
and the feature information, including the geometry (in GML format) and the attribute
values. This file includes the following:

<?xm version="1.0" standal one="yes"?>
<spatial _data>

<data_attributes>
<attribute name="city" type="string" />
<attribute name="state_abrv" type="string" />
<attribute name="pop90" type="double" />
</data_attributes>

<dat a_extent s>
<xmn> -122. 49586 </xm n>
<ym n> 29. 45765 </ym n>
<xmax> - 73.943849 </ xmax>
<ymax> 42.3831 </ynmax>

</ dat a_ext ent s>

<geoFeat ur e>
<attributes> New York, NY, 7322564 </attributes>
<geonetri cProperty>
<Poi nt >
<coor di nat es>-73. 943849, 40. 6698</ coor di nat es>
</ Poi nt >
</ geometri cProperty>
</ geoFeat ure>

</ spatial _data>

* Implementing the Spatial Provider Class
The spatial provider class interface must be implemented.
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* Registering the Spatial Provider with the Map Visualization Component
To register the spatial provider with the map visualization component, add the
following in the spatial provider section of the map visualization component
configuration file, and then restart the map visualization component.

* Rendering the External Spatial Data
To enable you to render the sample external spatial data that comes with the map
visualization component kit, create a data source pointing to this data.

B.1 Implementing the Spatial Provider Class

The spatial provider class interface must be implemented.

The provider must implement the class interface shown in Custom Geometry Themes.
Example B-1 contains the partial code for the spatial provider in the supplied demo.
Note that this sample code is deliberately simplified; it is not optimized, and the
provider does not create any spatial indexing mechanism.

After you have implemented the provider code, compile it and generate a jar file with
this compiled class. The file spati al provi der. j ar in the demo directory contains the
compiled version of this sample code, and you can use it directly. Copy this jar file to
a directory that is part of the map visualization component's CLASSPATH definition,
such as the web/ WB- I NF/ | i b directory.

Example B-1 Implementing the Spatial Provider Class

package spati al provi der. sanpl es;

i nport java.awt.geom Poi nt 2D;

i nport java.aw .geom Rect angl e2D;

inport java.io.File;

inmport java.util.Arraylist;

inport java.util.Properties;

inmport java.util.StringTokenizer;

inport java.util.Vector;

i mport javax.xnl . parsers. Docunent Bui | der;

i mport javax.xm . parsers. Docunent Bui | der Fact ory;
i mport oracl e. mapvi ewer. share. Fi el d;

i nport oracl e. mapvi ewer. share. ext. SDat aPr ovi der;
i nport oracl e. mapvi ewer. share. ext. SDat aSet ;

i mport oracl e. mapvi ewer. share. ext. SObj ect ;

i mport org.w3c. dom Docunent;

i mport org.w3c. dom NanmedNodeMap;

i mport org.w3c. dom Node;

i mport org.w3c. dom NodelLi st;

i mport oracle.spatial.geonetry. JGeonetry;

inport oracle.spatial.util.GW;

public class CustonSpatial Provi der Sanpl e i npl ements SDat aPr ovi der
{

/**

* Constructor.

*/
public CustonSpati al Provi der Sanpl e()
{

}...
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/**
* Returns the initialization paraneters for the provider.

* The "datadir" paraneter should be registered in the nmap visualization conponent
* configuration file and can be used to access the data.

* @eturn
pui)l ic String[] getlnitParaneterNames()
{ return new String[]{ "datadir" };
}
[ **

* Returns runtime paraneter nanes. Runtine parameters are additional paraneters
* that the provider nay use when retrieving the data objects.

* @eturn
pui)l ic String[] getRuntimeParaneterNanes()
{ return new String[]{ "filename" };
}
[ **

* |Initializes the provider
* @aramparanms init properties

* @eturn

*/
public bool ean init(Properties parans)
{

dataDirectory = null;
i f(parans == null)
return true;
dataDirectory = parans. getProperty("datadir");
if(dataDirectory == null || dataDirectory.trin().length() == 0)
{
Il try upper case
dataDirectory = parans. get Property("DATADIR");
if(dataDirectory == null || dataDirectory.trin().length() == 0)
Systemout.printin("FINE Init properties does not define \"datadir\" parameter.");

return true,;

}

/**

* Returns the data set (geonetries plus attributes) that intersects the
* query window. In this sanple the data is parsed just once and

* there is no spatial index for searching. The search is sequential.
* @aram queryWn search area

* @aram nonSpatial Colurms  attribute col ums

* (@ar am par ans runtine properties

* @eturn

*/

public SDataSet buil dDat aSet ( Rect angl e2D quer yW n,
String []nonSpatial Col umms,
Properties parans)
{
i f(!dataParsed)
{
dat aParsed = parseDat a( parans);
i f(!dataParsed)
return null;
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1
i f(geometries.size() == 0)
return nul | ;

SDat aSet dataset = new SDat aSet ();
bool ean ful I Extent = isFull Extent(queryWn);
i f(fullExtent)

{
for(int i=0;i<geonetries.size();i++)
{
JCeonetry geom = (JGeonetry)geonetries.get(i);
SObj ect obj = new SObj ect (geom get GeonetryAttri butes(nonSpatial Col ums,i));
dat aset . addChj ect (obj); }
}
el se
{
for(int i=0;i<geonetries.size();i++)
{
JCeonetry geom = (JGeonetry)geonetries.get(i);
doubl e []nbr = geom get MBR();
if(mbr == null)
conti nue;
Rect angl e2D. Doubl e rect = new Rect angl e2D. Doubl e(nbr[ 0], nbr[1],
mbr[2]-nbr[ 0],
mor[3]-nbr[1]);
if(rect.getWdth() == 0. && rect.getHeight() == 0.)
{
Poi nt 2D. Doubl € pt = new Poi nt 2D. Doubl e(nbr[ 0], nbr[1]);
i f(queryWn. contains(pt))
SObj ect obj = new SChj ect (geom get GeonetryAttri butes(nonSpatial Col ums,i));
dat aset . addObj ect (obj ) ; }
}
el se if(queryWn.contains(rect) || queryWn.intersects(rect))
SOhbj ect obj = new SChj ect (geom get GeonetryAttributes(nonSpati al Col ums,i));
dat aset . addChj ect (obj);
}
} }
i f(dataset.getSize() == 0)
return null;
return dataset;
}
/**
* Returns the data provider attribute Iist.
* @eturn
*/
public Field[] getAttributelList(Properties parans)
{
i f(!dataParsed)
{
dat aParsed = parseDat a(parans);
i f(!dataParsed)
return null;
}

if(attributes.size() == 0)
return nul | ;

return (Field[])attributes.toArray(new Field[attributes.size()]);
}
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/**
* Returns the data extents.
* @eturn
*/
publi ¢ Rectangl e2D get Dat aExt ent s(Properties parans)
{
i f(!dataParsed)
{
dat aParsed = par seDat a(parans);
i f(!dataParsed)
return null;
}
if(extents == null || extents.length < 4)
return null;
el se
return new Rectangl e2D. Doubl e(extents[ 0], extents[1],
extents[2]-extents[0],
extents[3]-extents[1]);
}
/**

* Builds a spatial index for the data. In this sanple there is no

* spatial index. The data is |oaded into menory when data is parsed.
* @eturn

*/

publi ¢ bool ean buil dSpati al | ndex(Properties parans)

{

return true;

}
}

B.2 Registering the Spatial Provider with the Map
Visualization Component

To register the spatial provider with the map visualization component, add the following
in the spatial provider section of the map visualization component configuration file,
and then restart the map visualization component.

<s_dat a_provi der
i d="xm Provider"”
cl ass="spati al provi der. sanpl es. Cust onSpat i al Provi der Sanpl e"
>
<par anet er s>
<parameter name="datadir" value="/tenp/data" />
</ par anet er s>
</s_data_provider>

When you restart the map visualization component, you should see a console
message that the spatial provider has been registered. For example:

2007-10-01 14:30:31.109 NOTI FI CATI ON Spatial Provider xnm Provider has been
regi stered.
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B.3 Rendering the External Spatial Data

To enable you to render the sample external spatial data that comes with the map

visualization component kit, create a data source pointing to this data.

Example B-2 is an XML request that contains a dynamic custom geometry theme.

Example B-2 Map Request to Render External Spatial Data

<?xm version="1.0" standal one="yes"?>
<map_r equest
title="Custom Georetry Thenge"
dat asour ce="nvdenp"
wi dt h="500"
hei ght =" 400"
bgcol or ="#a6caf 0"
antialiase="true"
f or mat =" PNG_STREAM'
>
<center size="40">
<geoFeat ur e>
<geonetricProperty typeName="center">
<Poi nt >
<coor di nat es>- 90, 32</ coor di nat es>
</ Poi nt >
</ geomet ri cProperty>
</ geoFeat ur e>
</ center>

<t hemes>
<t hene name="cust om theme" >

<cust om geom t hene
provi der _i d="xm Provi der"
srid="8307"
render _styl e="M Cl RCLE"
| abel _col um="city"
| abel _style="T.CI TY NAME"
dat asour ce="mvdeno" >

<par anet er s>

<paraneter name="filename" val ue="/Ibs/ denmo/ spati al provider/us_bigcities.xm"/>

</ par anet er s>
</ cust om geom t henme>
</theme>
</t hemes>
</ map_r equest >

In Example B-2, the file name in the <par anet er > element points to / | bs/ denmo/
spatial provider/us_bigcities. xn . If the file path is not accessible to the map
visualization component, the map request may generate error messages in the log file,

such as the following:

07/ 09/ 28 10: 26: 47 ParseData: Can not access file: /I|bs/deno/spatial provider/

us_bigcities. xm

07/ 09/ 28 10: 26: 47 ParseData: File to be parsed: /tenp/data\us_bigcities.xn

07/ 09/ 28 10: 26: 47 ParseData: File can not be accessed on provider data

directory. Copy files there.

When the map visualization component searches for the file, it first tries to access
the file using the original theme definition parameter; and if that fails, it tries the data

ORACLE
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directory defined in the map visualization component configuration file (/ t enp/ dat a in
the preceding example error messages). Therefore, if the original theme definition data
path is not accessible to the map visualization component, copy the data files to the
directory defined in the configuration file before you issue the map request.

If the map visualization component can find the data file, the map request
inExample B-2 should generate an image like the one in Figure B-1.

Figure B-1 Map Image Using Custom Geometry Theme and External Spatial
Data

Phoenix

San Antonio
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OGC WMS Support in the Map
Visualization Component

The map visualization component supports the rendering of data delivered using the
Open GIS Consortium (OGC) Web Map Service (WMS) protocol, specifically the WMS
1.1.1 and 1.3.0 implementation specifications.

The map visualization component supports the GetMap, GetFeaturelnfo, and
GetCapabilities requests as defined in the OGC document 01-068r3 and 06-042.

The map visualization component does not currently support the optional Styled
Layer Descriptor capability, and map visualization component will not function as a
Cascading Map Server in this release.

*  Setting Up the WMS Interface for the Map Visualization Component
The map visualization component is preconfigured to run as a WMS service.

*  WMS Specification and Corresponding Map Visualization Component Concepts
This section describes the association between, or interpretation of, terms
and concepts used in the WMS 1.1.1 and 1.3.0 specifications and the map
visualization component.

e Adding a WMS Map Theme
You can add a WMS map theme to the current map request. The WMS map
theme is the result of a GetMap request, and it becomes an image layer in the set
of layers (themes) rendered by the map visualization component.

C.1 Setting Up the WMS Interface for the Map Visualization
Component

http://1ocal host:
or
http://1ocal host:

ORACLE

The map visualization component is preconfigured to run as a WMS service.

Internally, the map visualization component translates all incoming WMS requests into
proper XML requests to the map visualization component server. For example, the
following HTTP request invokes the GetCapabilities service of a the map visualization
component server:

8888/ mapvi ewer / wrs ?REQUEST=Get Capabi | i t i eS&SERVI CE=WWVB&VERSI ON=1. 1. 1
8888/ mapvi ewer / wrs ?REQUEST=Get Capabi | i t i es&SERVI CE=WWBEVERSI ON=1. 3. 0

As shown in this example, the URL for the map visualization component WMS service
is typically htt p: // host : port/ mapvi ewer/ wrs?, where host and port refer to the
host and HTTP port of the map visualization component server. The context path /
mapvi ewer / wns refers to the WMS interface of map visualization component.
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< Note:

All WMS requests must be on a single line, so ignore any line breaks that
might appear in WMS request examples in this chapter.

e Preparing the Data Sources and Editing the wmsConfig.xml File
o Data Source Named wms
e SDO to EPSG SRID Mapping File

C.1.1 Preparing the Data Sources and Editing the wmsConfig.xml File

For a data source to provide WMS services, you may first need to define themes
and base maps, because they will become the actual service content that the map
visualization server will be providing. You can use the Oracle Map Builder Tool to
create the themes and base maps.

After creating themes and base maps, you can edit the wrsConfi g. xm file inthe
VEB- | NF/ conf/ folder, which is the same folder for the mapVi ewer Confi g. xm file. For
example, if data sources named nedat a and nvdeno are allowed to provide WMS
services, the wisConf i g. xnl file may contain a section similar to the following:

<?xm version="1.0" ?>
<wns_config>

<custom paraneters
host ="l ocal host" port="80" protocol ="http"

publ i c_dat asour ces="nedata, nvdemo">
</ cust om par amet er s>

</wrs_confi g>

For changes to the wrsConf i g. xm file take effect, you must restart the map
visualization server.

To test the server, you can send a getCapabilities request. For example:

http://1ocal host: 8080/ mapvi ewer / ws?
REQUEST=Cet Capabi | i ti es&ERSI ON=1. 3.0

C.1.2 Data Source Named wms

ORACLE

You must define a map visualization component data source named wrs, unless
every incoming WMS request explicitly specifies a dat asour ce CGI parameter. All
requests that do not specify the dat asour ce parameter are by default directed to
the data source named wis. For example, the Get Capabi | i ti es request will by
default list all the available themes that are in the wns data source. (To configure
the information returned by a GetCapabilities request, see Customizing WMS
GetCapabilities Responses.)
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C.1.3 SDO to EPSG SRID Mapping File

By default, the map visualization component uses the Oracle Spatial and Graph
(SDO) native SRID (spatial reference ID) values when such information is requested
in a WMS request such as GetCapabilities. The EPSG SRID values, however, are
more widely used in WMS applications. To have the map visualization component
use EPSG SRID values when processing WMS requests and generating responses,
specify a mapping file. This mapping file is a text file that tells the map visualization
component which SDO SRID values map to which EPSG SRID values. (Each pair of
matching SRID values refers to the same spatial reference system.)

The mapping file contains lines where each line defines one pair of equivalent SRID
values in the following format:

sdo_srid=epsg_srid

For example, the following lines define SDO SRID 8307 as equivalent to EPSG SRID
4326, and SDO SRID 81922 as equivalent to EPSG SRID 20248:

8307=4326
81922=20248

After you have created an SDO to EPSG mapping file, you can save it on the server
where the map visualization component is running, and specify its location in the

map visualization component configuration file using the <sdo_epsg_mapfi | e> element
in the <wrs_confi g> element, as explained in Customizing WMS GetCapabilities
Responses.

C.2 WMS Specification and Corresponding Map
Visualization Component Concepts

This section describes the association between, or interpretation of, terms and
concepts used in the WMS 1.1.1 and 1.3.0 specifications and the map visualization
component.

It also includes some parameters that are specific to the map visualization component
but that are not in the WMS 1.1.1 and 1.3.0 specifications.

e Supported GetMap Request Parameters
e Supported GetCapabilities Request and Response Features

e Supported GetFeaturelnfo Request and Response Features

C.2.1 Supported GetMap Request Parameters

This section describes the supported GetMap request parameters and their
interpretation by the map visualization component. (Parameters that are specific

to the map visualization component and not mentioned in the WMS 1.1.1 and

1.3.0 specifications are labeled Map Visualization Component-Only.) The supported
parameters are in alphabetical order, with each in a separate subsection. Example C-1
shows some GetMap requests. (Each URL should be entered as a single string.)
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Example C-1 GetMap Requests

http://1ocal host: 8888/ mapvi ewer / wns ?REQUEST=CGet Map&VERSI ON=1. 1. 1&FORVAT=i mage/
gif&

SERVI CE=WWBEBBOX=- 121, 37, - 119, 35&SRS=EPSG 4326&LAYERS=t hene_denp_st at es, t heme_
dermo_counti es, t heme_deno_hi ghways, t heme_deno_ci t i es&WN DTH=580&HEI GHT=500

http://1ocal host: 8888/ mapvi ewer / wns ?REQUEST=CGet Map&VERSI ON=1. 3. 0&FORVAT=i mage/
gif&

SERVI CE=WVBEBBOX=- 121, 37, - 119, 35&CRS=EPSG 4326&LAYERS=t hene_denp_st at es, t heme_
dermo_counti es, t heme_deno_hi ghways, t heme_deno_ci t i es&WN DTH=580&HEI GHT=500

http://1ocal host: 8888/ mapvi ewer / wns?r equest =Get Map&ver si on=1. 3. 0&cr s=none
&bbox=-122, 36, - 121, 37&wi dt h=600&hei ght =400&f or mat =i mage/ pngé& ayer s=t hene_us_

st at es&mvt hemes=<t hemes><t hemed%20nane="t heme_us_count i es"/ ><t heme%20nane="t heme_
us_roadl"/></t hemes>&l egend_

request =<l egend%20bgstyl e="fill:9%23ffffff; stroke: %23ff0000" %20pr of i | e="medi uni' %20

p
0si ti on="SOUTH_EAST" ><col utmm><ent r y%20st yl e="v. r b1" %20t ab="1"/ ></ col utm></

| egend>&

The default data source for a GetMap request is W.

The following optional GetMap parameters are not supported in the current release of
the map visualization component:

e TI ME (time dimension)
*  ELEVATI ON (elevation dimension)
e SLDand WS URLs

The Map Visualization Component-Only parameters must contain valid XML
fragments. Because these are supplied in an HTTP GET request, they must be
appropriately encoded using a URL encoding mechanism. For example, replace each
space () with %20 and each pound sign (#) with %23. The following example shows the
use of such encoding:

http://1ocal host: 8888/ mapvi ewer / wns?

request =CGet Map&ver si on=1. 1. 1&sr s=none&bbhox=- 12

2,36, -121, 37&wi dt h=600&hei ght =400&f or mat =i mage/ png&l ayer s=t hene_us_

st at es&mvt henes=<t henes><t hene%20nanme="t hene_us_counti es"/ ><t heme%20nanme="t hene_
us_roadl"/></themes>& egend_

request =<l egend%20bgstyl e="fill:9%R3ffffff; stroke: 9%23ff0000" %20pr of i | e=" nedi unt' %20

p
osi tion="SOUTH_EAST" ><col um><ent r y%20st yl e="v. rb1" %20t ab="1"/></ col um></

| egend>&

*  BASEMAP Parameter (Map Visualization Component-Only)
 BBOX Parameter

» BGCOLOR Parameter

* DATASOURCE Parameter (Map Visualization Component-Only)

*  DYNAMIC_STYLES Parameter (Map Visualization Component-Only)
» EXCEPTIONS Parameter

*  FORMAT Parameter

*  HEIGHT Parameter

* LAYERS Parameter
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» LEGEND_REQUEST Parameter (Map Visualization Component-Only)
*  MVTHEMES Parameter (Map Visualization Component-Only)

e REQUEST Parameter

*  SERVICE Parameter

e SRS (1.1.1) or CRS (1.3.0) Parameter

* STYLES Parameter

*  TRANSPARENT Parameter

*  VERSION Parameter

*  WIDTH Parameter

C.2.1.1 BASEMAP Parameter (Map Visualization Component-Only)

The BASEMAP parameter specifies a named base map for the specified (or default) data
source. If you specify both the BASEMAP and LAYERS parameters, all themes specified in
the LAYERS parameters are added to the base map. Therefore, if you just want to get

a map using a named base map, specify the BASEMAP parameter but specify an empty
LAYERS parameter, as in the following examples:

REQUEST=Get Map&VERS| ON=1. 1. 18BASEMAP=denn_map&L AYERS=8W DTH=500&HEI GHT=5608SRS=SD
0 83078BBOX=- 122, 36, - 120, 38. 5&FCRMAT=i mage/ png

REQUEST=Get Map&VERS| ON=1. 3. 0&BASEMAP=denn_map&L AYERS=8W DTH=500&HEI GHT=560&CRS=SD
0 83078BBOX=- 122, 36, - 120, 38. 5&FCRMAT=i mage/ png

The base map name can also be part of the LAYERS parameter. In this case, the
BASEMAP parameter does not need to be defined in the URL (see LAYERS Parameter
for additional details).

C.2.1.2 BBOX Parameter

The BBOX parameter specifies the lower-left and upper-right coordinates of the
bounding box for the data from the data source to be displayed. It has the format
BBOX=mi nX, m nY, naxX, maxY. For example: BBOX=- 122, 36, - 120, 38. 5

C.2.1.3 BGCOLOR Parameter

The BGCOLOR parameter specifies background color for the map display using the RBG
color value. It has the format OxHHHHHH (where each His a hexadecimal value from O to
F). For example: BGCOLOR=0xF5F5DC (beige).

C.2.1.4 DATASOURCE Parameter (Map Visualization Component-Only)

ORACLE

The DATASOURCE parameter specifies the name of the data source for the GetMap
or GetFeaturelnfo request. The default value is WWS. The specified data source
must exist prior to the GetMap or GetFeaturelnfo request. That is, it must have
been created using the <add_dat a_sour ce> MapViewer administrative request or
defined in the map visualization component configuration file (map vi sual i zati on
conponent Confi g. xm).
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C.2.1.5 DYNAMIC_STYLES Parameter (Map Visualization Component-Only)

The DYNAM C_STYLES parameter specifies a <st yl es> element as part of the GetMap
request..

C.2.1.6 EXCEPTIONS Parameter

For the EXCEPTI ONS parameter, the only supported value is the default:

EXCEPTI ONS=appl i cati on/ vnd. ogc. se_xm for WMS 1.1.1 and EXCEPTI ONS=XM. for
WMS 1.3.0. The exception is reported as an XML document conforming to the Service
Exception DTD available at the following URLSs:

http://schemas. opengi s. net/wrs/ 1. 1. 1/ W5_exception_1 1 1.dtd
http://schemas. opengi s. net/wrs/ 1. 3. 0/ exceptions_1_3_0.xsd

The appl i cation/vnd. ogc. se_i ni mnage (image overwritten with Exception message),
and appl i cation/vnd. ogc. se_bl ank (blank image because Exception occurred)
options are not supported.

C.2.1.7 FORMAT Parameter

The FORMAT parameter specifies the image format. The supported values are i mage/
gi f,inage/|jpeg, i mage/ png, i mage/ png8, and i mage/ svg+xm .

The default value is i mage/ png.

C.2.1.8 HEIGHT Parameter

The HEI GHT parameter specifies the height for the displayed map in pixels.

C.2.1.9 LAYERS Parameter

ORACLE

The LAYERS parameter specifies a comma-delimited list of predefined theme

names to be used for the display. The specified values are considered

to a be a case-sensitive, ordered, comma-delimited list of predefined

theme names in a default data source (named W) or in a named

data source specified by the parameter DATASOURCE=<nane>. For example,
LAYERS=THEME_DEMO STATES, t hene_deno_count i es, THEME denmp_H GHWAYS translates
to the following <t hemes> element in a map visualization component map request:

<t hemes>

<t hene name="THEME_DEMO STATES"/ >
<t heme nane="t heme_deno_counties"/>
<t heme nane="THEME_deno_H GHWAYS'/ >
</themes>

The base map name can also be part of the LAYERS list. The following example
retrieves the image from a base map named DEMO_MAP:

http://1ocal host: 7001/ mapvi ewer / wns?

VERSI ON=1. 1. 18REQUEST=Cet Map&SRS=EPSG 4326&BBOX=- 101. 19489559164734, 27. 0, - 78. 8051
0440835268, 37. 0&W DTH=965&HEI GHT=431&FORMAT=i nage/

gi f &BGCOLOR=0x A6 CAFO&TRANSPARENT=TRUE&LAYERS=DEMO_MAP&STYLES=&EXCEPTI ONS=appl i cat
i on/vnd. ogc. se_xm &dat asour ce=nvdeno
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See also BASEMAP Parameter (Map Visualization Component-Only).

C.2.1.10 LEGEND_REQUEST Parameter (Map Visualization Component-Only)

The LEGEND_REQUEST parameter specifies a <l egend> element as part of the GetMap
request. For information about the <l egend> element, see Map Legend.

C.2.1.11 MVTHEMES Parameter (Map Visualization Component-Only)

The WTHEMES parameter specifies a <t henes> element as part of the GetMap request.
The primary purpose for the MVTHEMES parameter is to support JDBC themes in a
MapViewer request. The MVTHEMES parameter is not a substitute or synonym for the
LAYERS parameter; you still must specify the LAYERS parameter.

C.2.1.12 REQUEST Parameter

The REQUEST parameter specifies the type of request. The value must be Get Map,
Get Feat ur el nf o, or Get Capabi lities.

C.2.1.13 SERVICE Parameter

The SERVI CE parameter specifies the service name. The value must be W.

C.2.1.14 SRS (1.1.1) or CRS (1.3.0) Parameter

The SRS parameter (WMS 1.1.1) or the CRS parameter (WMS 1.3.0) specifies the
spatial reference system (coordinate system) for the map visualization component to
use. The value must be one of the following: SDQ sri d- val ue (where sri d-val ue is a
numeric Oracle Spatial and Graph SRID value), EPSG 4326 (equivalent to SDO 8307),
or none (equivalent to SDQ 0).

Except for EPSG 4326 (the standard WGS 84 longitude/latitude coordinate system),
EPSG numeric identifiers are not supported. The namespace AUTO( WMS 1.1.1) or
AUTQ®2 (WMS 1.3.0), for projections that have an arbitrary center of projection, is not
supported.

C.2.1.15 STYLES Parameter

The STYLES parameter is ignored. Instead, use the LAYERS parameter to specify
predefined themes for the display.

C.2.1.16 TRANSPARENT Parameter

The TRANSPARENT=TRUE parameter (for a transparent image) is supported for PNG
images, that is, with FORMAT=i mage/ png, or FORMAT=i mage/ png8 for indexed (8-bit) PNG
format. the map visualization component does not support transparent GIF (GIF89)
images.

C.2.1.17 VERSION Parameter

The VERSI ON parameter specifies the WMS version number. The value mustbe 1.1.1
orl.3.0.
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C.2.1.18 WIDTH Parameter

The W DTH parameter specifies the width for the displayed map in pixels.

C.2.2 Supported GetCapabilities Request and Response Features

ORACLE

A WMS GetCapabilities request to the map visualization component should specify
only the following parameters:

*  REQUEST=Cet Capabilities

* VERSION=1.1.1 or VERSI ON=1. 3.0
e SERVI CE=WW/S

For example:

http://1ocal host: 8888/ mapvi ewer / wns?

REQUEST=Get Capabi | i ti es&VERSI ON=1. 1. 1&SERVI CE=WS
or

http://1ocal host: 8888/ mapvi ewer / wns?

REQUEST=Get Capabi | i ti es&VERSI ON=1. 3. 0&SERVI CE=WVS

The response is an XML document conforming to the WMS Capabilities DTD available
at the following, depending on the value of the VERSI ON parameter (1.1.1 or 1.3.0):

http://schemas. opengi s. net/wrs/ 1. 1. 1/ W5_MS _Capabilities.dtd
http://schemas. opengi s. net/wrs/ 1. 3. 0/ capabilities_1 3 0.xsd

However, the current release of the map visualization component returns an XML
document containing the <Ser vi ce> and <Capabi | i t y> elements with the following
information:

e The <Servi ce> element is mostly empty, with just the required value of OGC. WS
for the <Ser vi ce. Name> element. Support for more informative service metadata is
planned for a future release of the map visualization component.

e The <Capabi | i t y> element has <Request >, <Excepti on>, and <Layer > elements.

* The <Request > element contains the GetCapabilities and GetMap elements that
describe the supported formats and URL for an HTTP GET or POST operation.

*  The <Excepti on> element defines the exception format. The Service Exception
XML is the only supported format in this release. The <Except i on> element returns
an XML document compliant with the Service Exception DTD, but it does not
report exceptions as specified in the implementation specification. The current
release simply uses the CDATA section of a <Servi ceExcept i on> element to
return the OVBExcept i on returned by the map visualization component server.

* The <Layer > element contains a nested set of <Layer > elements. The first
(outermost) layer contains a name (W6), a title (Oracl e WebMapServer Layers
by data source), and one <Layer > element for each defined data source. Each
data source layer contains a <Layer > element for each defined base map and one
entry for each valid theme (layer) not listed in any base map. Each base map layer
contains a <Layer > element for each predefined theme in the base map.

Themes that are defined in the USER_SDO_THEMES view, that have valid entries
in the USER_SDO_GEOM_METADATA view for the base table and geometry
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column, and that are not used in any base map will be listed after the base maps
for a data source. These themes will have no <Scal eHi nt > element. They will have
their own <Lat LonBoundi ngBox> and <Boundi ngBox> elements.

The Content-Type of the response is set to appl i cati on/vnd. ogc. wrs_xn , as
required by the WMS implementation specification.

Because the list of layers is output by base map, a given layer or theme

can appear multiple times in the GetCapabilities response. For example, the
theme THEME_DEMO_STATES, which is part of the base maps named DEMO_MAP and
DENSI TY_MAP, appears twice in Example C-2, which is an excerpt (reformatted for
readability) from a GetCapabilities response.

In Example C-2, the innermost layer describes the | MAGE_LEVEL 2 theme. The

<Scal eH nt > element lists the ni n_scal e and max_scal e values, if any, for that theme
in the base map definition. For example, the base map definition for | MAGE_MAP is as
follows:

SQ> sel ect definition fromuser_sdo_nmaps where name='|MAGE_MAP' ;

DEFI NI TI ON

<?xm version="1.0" standal one="yes"?>
<map_definition>
<t heme name="|MAGE_LEVEL_2" nin_scal e="1000. 0" nax_scal e="0.0"/>
<t heme name="| MAGE_LEVEL_8" nin_scal e="5000. 0" max_scal e="1000.0"/>
<t heme nane="MA_ROAD3"/>
<t heme nane="MA_ROAD2"/>
<t heme nane="MA_ROAD1"/>
<t heme nane="MA_ROADO"/>
</ map_definition>

In the innermost layer, the <SRS> and <Boundi ngBox> elements identify the SRID and
the DIMINFO information for that theme's base table, as shown in the following Spatial
and Graph metadata query:

SQ> select srid, dimnfo fromuser_sdo_geom netadata, user_sdo_t henes
2 where nane='| MAGE LEVEL 2' and
3 base_tabl ezt abl e_nane and
4 geonetry_col um=col utm_nane ;

41052
SDO DI M ARRAY( SDO DI M ELEMENT(' X', 200000, 500000, .5), SDO DI M ELEMENT('Y', 750
000, 950000, .5))

In Example C-2, the <Layer > element for a base map has an <SRS> element

and a <Lat LonBoundi ngBox> element. The <SRS> element is empty if all layers

in the base map definition do not have the same SRID value specified in

the USER_SDO_GEOM_METADATA view. If they all have the same SRID

value (for example, 41052), the SRS element contains that value (for example,

SDO 41052). The required <Lat LonBoundi ngBox> element currently has default values
(- 180, - 90, 180, 90). When this feature is supported by map visualization component,
this element will actually be the bounds specified in the DIMINFO column of

the USER_SDO_GEOM_METADATA view for that layer, converted to geodetic
coordinates if necessary and possible.
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All layers are currently considered to be opaque and queryable. That is, all layers are
assumed to be vector layers, and not GeoRaster, logical network, or image layers.

Example C-2 GetCapabilities Response (Excerpt)

<Titl e>Oracl e WebMapServer Layers by data source</Title>
<Layer >
<Name>nvdeno</ Nane>
<Tit| e>Dat asource nvdeno</Title>
<Layer >
<Name>DEMO_MAP</ Name>
<Titl e>Basemap DEMO MAP</Tit|e>
<SRS>SDC: 8307</ SRS>
<Lat LonBoundi ngBox>- 180, - 90, 180, 90</ Lat LonBoundi ngBox>

<Layer >
<Name>DENSI TY_MAP</ Name>
<Titl e>Basemap DENSI TY_MAP</Titl e>
<SRS>SDC: 8307</ SRS>
<Lat LonBoundi ngBox>- 180, - 90, 180, 90</ Lat LonBoundi ngBox>
<Layer>
<Name>THEME_DEMO_STATES</ Nane>
<Ti t| e>THEME_DEMO STATES</ Ti t| e>
<SRS>SDC: 8307</ SRS>
<Boundi ngBox SRS="SDO 8307" ni nx="-180" mi ny="-90" maxx="180"
maxy="90" resx="0.5" resy="0.5"/>
<Scal eH nt m n="50.0" max="4.0"/>
</ Layer>

</ Layer>
<Layer >
<Name>| MAGE_MAP</ Nanme>
<Titl e>Basemap | MAGE_MAP</Title>
<SRS>SDC: 41052</ SRS>
<Lat LonBoundi ngBox>- 180, - 90, 180, 90</ Lat LonBoundi ngBox>
<Layer>
<Name>| MAGE_LEVEL_2</ Nanme>
<Title> MAGE_LEVEL 2</Title>
<SRS>SDC: 41052</ SRS>
<Boundi ngBox SRS="SDO 41052" mi nx="200000" mi ny="500000" maxx="750000"
maxy="950000" resx="0.5" resy="0.5"/>
<Scal eHi nt ni n="1000. 0" max="0.0"/>
</ Layer>

</ Layer>

C.2.3 Supported GetFeaturelnfo Request and Response Features

ORACLE

This section describes the supported GetFeaturelnfo request parameters and their
interpretation by the map visualization component. Example C-3 shows some
GetFeaturelnfo requests.

The response is an XML document and the Content-Type of the response is t ext/ xni .
Example C-4 is a response to a GetFeaturelnfo request in Example C-3.

Most of the following sections describe parameters supported for a GetFeaturelnfo
request. (Parameters that are specific to MapViewer and not mentioned in the

WMS 1.1.1 specification are labeled Map Visualization Component-Only.) Specifying
Attributes to Be Queried for a GetFeaturelnfo Request explains how to query attributes
in a GetFeaturelnfo request.
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Example C-3 GetFeaturelnfo Request

http://1ocal host: 8888/ mapvi ewer / wns?

REQUEST=Cet Feat ur el nf 0&VERSI ON=1. 1. 1&BBOX=0, - 0

. 0020, 0. 0040&SRS=EPSG 4326&LAYERS=ci t e: Lakes, ci t e: For est s&W DTH=200&HEI GHT=100&I N
F

O _FORMAT=t ext / xm &QUERY_LAYERS=ci t e: Lakes, ci t e: For est s&X=60&Y=60

http://1ocal host: 8888/ mapvi ewer / ws ?REQUEST=Cet Feat ur el nf 0&VERSI ON=1. 3. 0

&BBOX=0, - 0. 0020, 0. 0040&CRS=EPSG 4326&LAYERS=ci t e: Lakes, ci t e: For est s&W DTH=200&HEI
GHT=100

& NFO_FORMAT=t ext / xm &QUERY_LAYERS=ci t e: Lakes, ci t e: For est s& =60&J=60

Example C-4 GetFeaturelnfo Response

<?xm version="1.0" encodi ng="UTF-8" ?>
<Cet Feat urel nfo_Resul t >
<ROWBET name="cite: Lakes">

<ROW nume"1">
<ROW D>AAAK22 AAGAAACUI AAA</ ROW D>
</ RON
</ ROABET>
<RONBET nane="cite: Forests">
<ROW nume"1">
<FEATUREI D>109</ FEATUREI D>
</ RON
</ ROABET>

</ Get Feat ur el nf o_Resul t >

e GetMap Parameter Subset for GetFeaturelnfo Requests

* EXCEPTIONS Parameter

*  FEATURE_COUNT Parameter

* INFO_FORMAT Parameter

*  QUERY_LAYERS Parameter

e QUERY_TYPE Parameter (Map Visualization Component-Only)
e RADIUS Parameter (Map Visualization Component-Only)

e UNIT Parameter (Map Visualization Component-Only)

« XandY orlandJParameters

e Specifying Attributes to Be Queried for a GetFeaturelnfo Request

C.2.3.1 GetMap Parameter Subset for GetFeaturelnfo Requests

A GetFeaturelnfo request contains a subset of a GetMap request (BBOX, SRS [1.1.1] or
CRS[1.3.0], W DTH, HEI GHT, and optionally LAYERS parameters). These parameters are
used to convert the X, Y (1.1.1) or I, J (1.3.0) point from screen coordinates to a point
in the coordinate system for the layers being queried. It is assumed all layers are in the
same coordinate system, the one specified by the SRS parameter.

C.2.3.2 EXCEPTIONS Parameter

The only supported value for the EXCEPTI ONS parameter is the default: appl i cati on/
vnd. ogc. se_xm for WMS 1.1.1 or xm for WMS 1.3.0. That is, only Service Exception
XML is supported. The exception is reported as an XML document conforming to the
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Service Exception DTD available at the following, depending on the version (1.1.1 or
1.3.0):

http://schemas. opengi s. net/wrs/ 1. 1. 1/ W5 _exception_ 1 1 1.dtd

http://schemas. opengi s. net/wrs/ 1. 3. 0/ exceptions_1_3 0.xsd

C.2.3.3 FEATURE_COUNT Parameter

The FEATURE_COUNT parameter specifies the maximum number of features in the result
set. The default value is 1. If more features than the parameter's value interact with
the query point (X, Y), then an arbitrary subset (of the size of the parameter's value) of
the features is returned in the result set. That is, a GetFeaturelnfo call translates into a
query of the following general form:

SELECT <info_col ums> FROM <l ayer _t abl e>
VWHERE SDO_RELATE( <geom col umrm>,
<query_poi nt >, ' mask=ANYl NTERACT' ) =' TRUE'
AND ROANUM <= FEATURE_COUNT;

C.2.3.4 INFO_FORMAT Parameter

The value of the | NFO_FORMAT parameter is always t ext/ xni .

C.2.3.5 QUERY_LAYERS Parameter

The QUERY_LAYERS parameter specifies a comma-delimited list of layers to be queried.
If the LAYERS parameter is specified, the QUERY_LAYERS specification must be a subset
of the list specified in the LAYERS parameter.

If the QUERY_LAYERS parameter is specified, any BASEMAP parameter value is ignored.

C.2.3.6 QUERY_TYPE Parameter (Map Visualization Component-Only)

The QUERY_TYPE parameter limits the result set to a subset of possibly qualifying
features by specifying one of the following values:

e at_point: returns only the feature at the specified point.

e nn: returns only the nearest neighbor features, with the number of results
depending on the value of the FEATURE_COUNT parameter value (see
FEATURE_COUNT Parameter). The result set is not ordered by distance.

e within_radius (orwithin_distance, which is a synonym): returns only results
within the distance specified by the RADI US parameter value (see RADIUS
Parameter (Map Visualization Component-Only)), up to the number matching the
value of the FEATURE_COUNT parameter value (see FEATURE_COUNT Parameter).
The result set is an arbitrary subset of the answer set of potential features within
the specified radius. The result set is not ordered by distance.

C.2.3.7 RADIUS Parameter (Map Visualization Component-Only)

The RADI US parameter specifies the radius of the circular search area for a query
in which the QUERY_TYPE parameter value is wi t hi n_r adi us (see QUERY_TYPE
Parameter (Map Visualization Component-Only)). If you specify the RADI US parameter,
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you must also specify the UNI T parameter (see UNIT Parameter (Map Visualization
Component-Only)).

C.2.3.8 UNIT Parameter (Map Visualization Component-Only)

The UNI T parameter specifies the unit of measurement for the radius of the circular
search area for a query in which the QUERY_TYPE parameter value is wi t hi n_r adi us
(see QUERY_TYPE Parameter (Map Visualization Component-Only)). The value
must be a valid linear measure value from the SHORT_NAME column of the
SDO_UNITS_OF_MEASURE table, for example: net er, km or ni | e.

If you specify the UNI T parameter, you must also specify the RADI US parameter (see
RADIUS Parameter (Map Visualization Component-Only)).

C.2.39Xand Y or | and J Parameters

The Xand Y (WMS 1.1.1) or | and J (WMS 1.3.0) parameters specify the x-axis and
y-axis coordinate values (in pixels), respectively, of the query point.

C.2.3.10 Specifying Attributes to Be Queried for a GetFeaturelnfo Request

ORACLE

In a GetFeaturelnfo request, the styling rule for each queryable layer (theme) must
contain a <hi dden_i nf 0> element that specifies which attributes are queried and
returned in the XML response. The <hi dden_i nf 0> element is the same as the one
used for determining the attributes returned in an SVG map request.

An example of such a styling rule as follows:

SQ> select styling_rules fromuser_sdo_thenes where nane='cite: Forests';

STYLI NG_RULES

<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<hi dden_i nf 0>
<field colum="FI D' nane="Featureld"/>
</ hi dden_i nf 0>
<rul e>
<features style="C PARK FOREST"> </features>
<l abel col um="NAME" style="T. PARK NAME"> 1 </| abel >
</rul e>
</styling_rul es>

This styling rule specifies that if ci t e: For est s is one of the QUERY_LAYERS parameter
values in a GetFeaturelnfo request, the column named FID is queried, and its tag in
the response document will be <FEATUREI D>. The tag is always in uppercase. If no
<hi dden_i nf 0> element is specified in the styling rules for the theme's query layer,
then the rowid is returned. In Example C-4, the styling rule for the ci t e: Lakes layer
has no <hi dden_i nf 0> element; therefore, the default attribute ROWID is returned in
the XML response. The ci t e: For est s layer, however, does have a <hi dden_i nf 0>
element, which specifies that the attribute column is FID, and that its tag name, in the
response document, should be <FEATUREI D>.
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C.3 Adding a WMS Map Theme

You can add a WMS map theme to the current map request. The WMS map theme
is the result of a GetMap request, and it becomes an image layer in the set of layers
(themes) rendered by the map visualization component.

To add a WMS map theme, use the WMS-specific features of the XML API (see XML
API for Adding a WMS Map Theme).

e XML API for Adding a WMS Map Theme
e Predefined WMS Map Theme Definition
e Authentication with WMS Map Themes

e Customizing GetCapabilities Responses: Additional Options

C.3.1 XML API for Adding a WMS Map Theme

ORACLE

To add a WMS map theme to the current map request using the map visualization
component XML API, use the <wns_get nap_r equest > element in a <t heme> element.

For better performance, the <wns_get nap_r equest > element should be used only to
request a map image from a Web Map Server (WMS) implementation. That is, the
<service_url > elementin a <wns_get map_r equest > element should specify a WMS
implementation, not a map visualization component instance. If you want to specify a
map visualization component instance (for example, specifying <servi ce_ur | > with
a value of http:// mapvi ewer. mycor p. com 8888/ mapvi ewer / wns), consider using a
MapViewer predefined theme or a JDBC theme in the <t henes> element instead of
using a <wns_get map_r equest > element.

The following example shows the general format of the <ws_get map_r equest >
element within a <t heme> element, and it includes some sample element values and
descriptive comments:

<t hemes>
<t henme>
<wns_get map_request i sBackgroundThene="true">
<l'-- The wrs_get map_request theme is rendered in the order it
appears in the thene |ist unless isBackgroundTheme is "true"
e
<service_url> http://wrs. mapsrus. conl mapserver </service_url>
<version> 1.1.1 </version>
<l-- version is optional. Default value is "1.1.1".
-
<l ayers> Admi ni strative+Boundari es, Topogr aphy, Hydr ography </ ayers>
<I—layers is a comma-delinited |ist of names
If layer nanes contain spaces, use '+ instead of a space -->
<I—styles is optional. It is a comma-delimted [ist, and it nust
have the same nunber of names as the layer list, if specified
If style nanes contain spaces, use '+ instead of a space -->
<styl es/>
<srs> EPSG 4326 </srs>
<format> i mage/ png </format >
<transparent> true </transparent>
<bgcol or> Oxffffff </ bgcolor>
<exceptions> application/vnd. ogc. se_i ni mage </ exceptions>
<vendor _speci fi c_paranmet er s>

C-14



Appendix C
Adding a WMS Map Theme

<l-- one or nore <vsp> el enents each contai ni ng
a <name> <value> pair -->

<Vsp>
<nane> datasource </ nane>
<val ue> nvdenmo </val ue>

</vsp>
<vendor _speci fi c_paranet er s>
<wns_get map_r equest >
</t heme>

</t henes>

The following attribute and elements are available with the <wrs_get map_r equest >
element:

The i sBackgr oundTheme attribute specifies whether or not this theme should be
rendered before the vector layers. The default value is f al se.

The <servi ce_ur| > element specifies the URL (without the service parameters)
for the WMS service. Example: http:// ny. webmapserver. com wrs

The <ver si on> element specifies the WMS version number. The value must be
one of the following: 1. 0. 0, 1. 1. 0, 1. 1. 1 (the default), or 1. 3. 0.

The <l ayer s> element specifies a comma-delimited list of layer names to be
included in the map request.

The <st yl es> element specifies a comma-delimited list of style names to be
applied to the layer names in | ayers.

The <sr s> element specifies the coordinate system (spatial reference system)
name. The default value is EPSG 4326.

The <f or mat > element specifies the format for the resulting map image. The
default value is i mage/ png.

The <t ranspar ent > element specifies whether or not the layer or layers being
added should be transparent in the resulting map image. The default value is
fal se. To make the layer or layers transparent, specify t r ue.

The <bgcol or > element specifies the RGB value for the map background color.
Use hexadecimal notation for the value, for example, 0XAE75B1. The default value
is OXFFFFFF (that is, white).

The <except i ons> element specifies the format for server exceptions. The default
value is appl i cation/vnd. ogc. se_i ni mage.

The <vendor _speci fi c_par amet er s> element contains one or more <vsp>
elements, each of which contains a <name> element specifying the parameter
name and a <val ue> element specifying the parameter value.

Example C-5 shows the <wns_get map_r equest > element in a map request.

Example C-5 Adding a WMS Map Theme (XML API)

<?xm version="1.0" standal one="yes"?>
<map_r equest

ORACLE

title="Raster WMS Theme and Vector Data"

dat asour ce="nvdem" srid="0"

wi dt h="500"

hei ght =" 375"

bgcol or =" #a6caf 0"

antial i ase="true"

mapfi | enane="wrs_georaster” format="PNG URL">
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<center size="185340.0">
<geoFeat ur e>
<geometri cProperty typeNane="center">
<Poi nt >
<coor di nat es>596082. 0, 8881079. 0</ coor di nat es>
</ Poi nt >
</ geometri cProperty>
</ geoFeat ure>
</center>
<t hemes>
<t hene name="WWS_TOPOGRAPHY" user _clickabl e="fal se" >
<wns_get map_request i sBackgroundTheme="true">
<service_url> http://wrs. mapservers. com 8888/ napserver/ wrs </
service_url >
<l ayer s> TOPOGRAPHY </| ayer s>
<srs> EPSG 29190 </srs>
<format> image/ png </ formt>
<bgcol or > Oxa6caf 0 </ bgcol or>
<transparent> true </transparent>
<vendor _speci fi c_paranet er s>
<Vsp>
<nane> Servi ceType </ name>
<val ue> mapserver </val ue>
</vsp>
</vendor _speci fic_paranet er s>
</ wrs_get map_r equest >
</thenme>
<thene name="cl _theme" user_clickabl e="fal se">
<jdbc_query spatial _col um="geont render_style="Itbl ue"
j dbc_srid="82279" datasource="mdem"
asi s="fal se">sel ect geom from cl asses where vegetation_type = 'forests'
</j dbc_query>
</t heme>
</t hemes>
<styl es>
<style name="Itbl ue">
<svg wi dth="1in" height="1in">
<g class="col or"
styl e="stroke: #000000; st roke- opaci ty: 250; fill: #33ffff;fill-
opacity: 100" >
<rect width="50" height="50"/>
</g>
</ svg>
</style>
</styl es>
</ map_r equest >

C.3.2 Predefined WMS Map Theme Definition

The predefined XML definition for a WMS theme uses the same structure of the
parameters in XML API for Adding a WMS Map Theme, and adds the optional
capabi lities_url attribute, which is used by Map Builder when editing a WMS
theme. If the capabi l i ties_url attribute is defined, Map Builder will issue a
Cet Capabi | i ti es request to populate some Ul elements in the editor page.

Example C-6 shows how to create a predefined WMS theme in the metadata. The
base table and base column names can be any values, and in this example ' WE' is
used for both.
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Example C-6 Creating a Predefined WMS Theme

I NSERT | NTO user _sdo_t hemes  VALUES (
' PRED WB_THEME'
'"WVS data',
"W, '<?xm version="1.0" standal one="yes"?>
<styling_rul es thene_type="wrs">
<service_url> http://sanpl eserver1b. arcgisonline.conlarcgi s/ services/
Speci al ty/ ESRI _St at eCGi t yH ghway_USA/ MapSer ver / WMSSer ver </ service_url >
<layers> 0,1,2 </layers>
<version> 1.3.0 </version>
<srs> CRS: 84 </srs>
<format> i mage/ png </format>
<bgcol or > 0xA6CAF0 </ bgcol or >
<transparent> fal se </transparent>
<styles> +, +, + </styl es>
<exceptions> xnl </exceptions>
<capabilities_url> http://sanpl eserverl.arcgisonline.conf Arcd S/ services/
Speci al ty/ ESRI _St at eCi t yH ghway_USA/ MapSer ver / WMSSer ver ? </ capabilities_url>
</styling_rules>);

C.3.3 Authentication with WMS Map Themes

For a WMS server that requires authentication for access to the WMS data, the
following must be included in the theme definition:

e <user> element specifying the user name
e <passwor d> element specifying the user password

If you use the Map Builder tool to create a WMS map theme, the password value
will be automatically encrypted. Figure C-1 shows the use of the Map Builder

tool to create a WMS theme with authentication information. In this figure, the
Authentication option is checked (enabled), and User and Password are specified.

ORACLE C-17



Appendix C

Adding a WMS Map Theme

Figure C-1 Using Map Builder to Specify Authentication with a WMS Theme
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Example C-7 shows how to create a WMS theme that includes authentication

information.
Example C-7 WMS Theme with Authentication Specified

<?xm version="1.0" standal one="yes"?>
<styling_rul es theme_type="wns">
<service_url> http://local host: 7001/ mapvi ewer/wrs </service_url>
<user > wrsuser </user>
<password> ******* </ password>
<l ayer s> THEME_DEMO STATES </ | ayer s>
<version> 1.1.1 </version>
<srs> EPSG 4326 </srs>
<format> i mage/ png </format>
<bgcol or > 0xA6CAFO </ bgcol or>
<transparent> true </transparent>
<exceptions> application/vnd.ogc. se_xm </exceptions>
<vendor _speci fi c_paranmet er s>
<vVsp>
<name> dat asour ce </ nane>
<val ue> nvdeno </val ue>
</vsp>
</vendor _speci fic_paranet er s>

<capabilities_url> http://local host: 7001/ mapvi ewer/ wrs? </ capabilities_url>

</styling_rul es>

C.3.4 Customizing GetCapabilities Responses: Additional Options

ORACLE

The main map visualization component configuration file has a section to

customize some information for GetCapabilities responses (see Customizing WMS
GetCapabilities Responses). However only a limited number of properties that
can be defined in that main map visualization component configuration file, and
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no customization can be done for several attributes that a layer can have in
GetCapabilities response.

Effective with Release 12.1.3, a WMS configuration file (wrsConf i g. xm ) has been
added to the map visualization component. Any settings defined in this WMS
configuration file will override similar WMS settings defined in the main map
visualization component configuration file.

The wnsConfi g. xm can include the following.

e Custom WMS Capabilities Parameters (<custom_parameters> Element)
e Custom WMS Capabilities Service Attributes (<service_attributes> Element)
e Custom WMS Layer Attributes (<layer_attributes> Element)

e Custom WMS Feature Information (<get_feature_info> Element)

C.3.4.1 Custom WMS Capabilities Parameters (<custom_parameters>
Element)

The following attributes are available with the <cust om par anet er s> element:

* The host attribute specifies the host part of the service request URL that the client
should use for future WMS requests made to this map visualization component
server.

e The port attribute specifies the port part of the service request URL that the client
should use for future WMS requests made to this map visualization component
server.

* The protocol attribute specifies the protocol part of the service request URL that
the client should use for future WMS requests made to this map visualization
component server.

* The defaul t _dat asour ce attribute specifies the base data source to be used for
retrieving the capabilities response. If this attribute is not defined, the data source
WS is used, and that data source must exist in this map visualization component
server.

* The public_datasources attribute specifies which data source contents are to be
listed in the getCapabilities response. If this attribute is not defined, all data source
contents that exist in server will be listed.

 Theuse_text _xnl attribute by default uses standard t ext/ xm even for
getCapabilities. If this attribute is set to f al se, then the OGC 1.1.1 specification is
used (for example, appl i cation/vnd. ogc. wrs_xm ).

For example:

<cust om par anet er s
host ="www. my_cor p. coml' port="80" protocol ="http"
def aul t _dat asour ce="nvdeno"
publ i c_dat asour ces="nvdeno, wns">

</ cust om par anet er s>
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C.3.4.2 Custom WMS Capabilities Service Attributes (<service_attributes>

Element)

The <service attributes> element overrides any of these values defined in main map
visualization component configuration file. For example:

<service_ attributes>

<title>
WVS interface provided by O acl eFMN MapVi ewer
</title>

<abstract>
This WMS service is for denonstration.
</ abstract >
<keyword_|ist>
<keywor d>Or acl e</ keywor d>
<keywor d>MapVi ewer </ keywor d>
<keywor d>Spatial and G aph</keyword>
</ keyword_|ist>
<onl i ne_resource>
http://1ocal host: 7001/ mapvi ewer / wns
</online_resource>
<contact _i nf or mati on>
<Cont act Per sonPri mary>
<Cont act Per son>John Doe</ Cont act Per son>
<Cont act Or gani zat i on>My Cor p. </ Cont act Or gani zat i on>
</ Cont act Per sonPri mary>
<Cont act Posi ti on>Sr. Manager </ Cont act Posi ti on>
<Cont act Addr ess>
<Addr essType>US Street </ AddressType>
<Address>1 MyCorp drv</Address>
<G ty>Nashua</ G ty>
<St at eOr Provi nce>NH</ St at eOr Provi nce>
<Post Code>03062</ Post Code>
<Count r y>USA</ Count ry>
</ Cont act Addr ess>
<Cont act Voi ceTel ephone>18001122333</ Cont act Voi ceTel ephone>
<Cont act Facsi m | eTel ephone></ Cont act Facsi m | eTel ephone>
<Cont act El ect roni cMai | Addr ess>j doe@ry_cor p. conx/ Cont act El ect roni cMai | Addr ess>
</contact _information>
<Fees>None</ Fees>
<AccessConst rai nt s>None what soever </ AccessConstrai nt s>
</service_attributes>

C.3.4.3 Custom WMS Layer Attributes (<layer_attributes> Element)

ORACLE

The WMS OGC specification defines several attributes for Layers. The layer attribute
list includes abstract, keyword list, SRS list, style, attribution, and others.

The <l ayer _attribut es> element lets you define custom attributes for map
visualization component metadata (base maps and themes). WMS Layers are
associated with map visualization component themes and base maps. All Layer
attributes are optional, and if defined they will complement the GetCapabilities
response.

Example C-8 shows a <l ayer _attri but es> element with custom parameters for a
base map and for a theme. In this example, for the base map DEMO_MAP the
custom element <abst ract > is defined, while for the theme THEME_DEMO_STATES
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the custom elements <abst ract >, <keywor dl i st >, <srs>, and <st yl e> are defined.
In the <nmet adat a> element, use the value theme for map visualization component
themes and the value basemap for map visualization component base maps in the
type attribute. If the t ype attribute is not defined or value is not equal to t hene or
basemap, then t hene is used by default.

Example C-9 shows part of a GetCapabilities response that includes these custom
attributes.

Example C-8 Custom WMS Layer Attributes

<l ayer _attributes>
<dat asour ce nane="nvdeno" >
<net adat a nane="DEMO MAP" type="basemap">
<abstract>Col | ection of US States</abstract>
</ met adat a>
<net adat a nanme="THEME_DEMO STATES" type="thene"

queryabl e="1" cascaded="0" opaque="1" noSubsets="0"
fi xedW dt h="500" fixedHei ght ="400">

<abstract>US States</abstract>
<keywor dl i st >keywor d1, keywor d2, keywor d3</ keywor dl i st >
<srs>EPSG 4203, EPSG 20248</ sr s>

<styl e>
<title>Style title</title>
<nanme>Styl e nane</ nane>
<abstract>Styl e abstract</abstract>
<styl esheeturl >
<f ormat >Styl esheet format</formt>
<onl i neresour ce>
<href>http://ww. yoururl.com styl edata. ht m </ href>
<type>si npl e</type>
</ onl i neresour ce>
</ styl esheeturl| >
<styleurl>
<format >Styl es format</format>
<onl i neresour ce>
<href>http://ww. yoururl.com style. htm</href>
<type>si npl e</ type>
</ onl i ner esour ce>
</styleurl>
<l egendur | >
<f or mat >Legend f or mat </ f or mat >
<wi dt h>500</ wi dt h>
<hei ght >500</ hei ght >
<onl i ner esour ce>
<href>http://ww. yoururl.conl | egendurl.htnl </ href>
<t ype>si npl e</ type>
</ onlineresource>
</l egendurl| >
</style>

</ met adat a>
</ dat asour ce>
</layer_attributes>

ORACLE C-21



Appendix C
Adding a WMS Map Theme

Example C-9 GetCapabilities Response with Custom Attributes

<Layer>
<Name>DEMO_MAP</ Nane>
<Titl e>Basemap DEMO MAP</Titl| e>
<Abstract >Col | ection of US States</Abstract>
<SRS>EPSG: 4326</ SRS>
<Lat LonBoundi ngBox maxy="90. 0" maxx="180.0" m ny
<Layer fixedHei ght="400" fixedW dth="500" noSubs
cascaded="0" queryabl e="1">
<Name>THEME_DEMO STATES</ Nane>
<Ti t| e>THEME_DEMD STATES</ Ti t| e>
<Abstract >US States</Abstract >
<Keywor dLi st >
<Keywor d>keywor d1</ Keywor d>
<Keywor d>keywor d2</ Keywor d>
<Keywor d>keywor d3</ Keywor d>
</ Keywor dLi st >
<SRS>EPSG: 4326</ SRS>
<SRS>EPSG: 4203</ SRS>
<SRS>EPSG 20248</ SRS>
<Boundi ngBox resy="5. 0E-8" resx="5.0E-8" maxy=
maxx="180. 0" miny="-14.605189123107024" mi nx="-180
<Boundi ngBox resy="5.0E-8" resx="5.0E-8" maxy=

maxx="5. 5812377162013E7" m ny="-1. 54158038049741E9"

SRS=" EPSG: 4203"/ >
<Boundi ngBox resy="5. 0E-8" resx="5.0E-8" maxy=

="-90.0" ninx="-180.0"/>
ets="0" opaque="1"

"71.33268128071118"

.0" SRS="EPSG 4326"/ >
"2.06926736125942E7"

m nx="-5. 74425799715062E8"

"2.06929693795843E7"

maxx="6. 15958436393193E7" mi ny="-1.74609707025816E9" ni nx="-6. 32398501646291E8"

SRS="EPSG: 20248"/ >
<Styl e>
<Nane>Styl e nane</ Nane>
<Title>Style title</Title>
<Abstract >Styl e abstract </ Abstract>
<LegendURL hei ght ="500" wi dt h="500">
<For mat >Legend f or mat </ For mat >
<OnlineResource xlink: href="http://ww.you
xl'ink: type="sinple"/>
</ LegendURL>
<Styl eSheet URL>
<For mat >St yl esheet for mat </ For mat >
<OnlineResource xlink: href="http://ww.you
xl'ink:type="sinple"/>
</ Styl eSheet URL>
<Styl eURL>
<For mat >St yl esheet format </ For mat >
<OnlineResource xlink: href="http://ww.you
xl'ink: type="sinple"/>
</ Styl eURL>
</ Style>
<Scal eH nt max="1.5E8" mi n="0.0"/>
</ Layer >

</ Layer>

rurl.conflegendurl.htm"

rurl.conm styledata. htm"

rurl.confstyle. htm”

C.3.4.4 Custom WMS Feature Information (<get_feature_info> Element)

The following attributes, available with the <get feat ure_i nf 0> element, can be used
define the default radius (value and unit) for predefined map visualization component

themes:

ORACLE
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* The nane attribute specifies the name of the predefined theme.
e The dat asour ce attribute specifies map visualization component data source.

* The radi us attribute specifies the default radius value for theme to be used
in wi t hi n_radi us GetFeaturelnfo requests when the r adi us parameter is not
defined.

 Theunit attribute specifies default radius unit (default is mfor meters).
For example:

<get feature_info>
<t hene name="t hene_denp_st ates" datasource="nvdeno" radius="500" unit="km" />
</get _feature_info>
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OGC WMTS Support in the Map
Visualization Component

The map visualization component supports the rendering of data delivered using the
Open GIS Consortium (OGC) Web Map Tile Service (WMTS) protocol, specifically the
WMS 1.0.0 implementation specifications

The map visualization component supports the GetCapabilities, GetTile, and
GetFeaturelnfo requests as defined in the OGC document 07-057r7.

«  WMTS Service for MapViewer
A Web Map Tile Service (WMTS) service in MapViewer is provided through its
WMTS server, which is built on MapViewer's map cache server.

*  WMTS Operations
MapViewer supports the GetCapabilities, GetTile, and GetFeaturelnfo operations
specified in the OGC WMTS 1.0.0 standard.

*  Preparing the WMTS Service for MapViewer
To prepare for using the WMTS Service for MapViewer, follow these major steps:

D.1 WMTS Service for MapViewer

ORACLE

A Web Map Tile Service (WMTS) service in MapViewer is provided through its WMTS
server, which is built on MapViewer's map cache server.

That is, this WMTS server delegates a client's WMTS request to MapViewer's map
cache server. The OGC operations GetCapabilities, GetTile, and GetFeaturelnfo are
supported. Two kinds of encoding, KVP and REST, are supported for GetCapabilities
and GetTile operations, but for GetFeaturelnfo operations only KVP encoding is
supported. For a GetFeaturelnfo request, the response is encoded in one of the three
formats (specified with the i nf of or mat attribute): text/xml, text/html, and application/
json.

In general, all map cache tile layers in MapViewer can be accessed through its
WMTS service. You can customize each map cache tile layer's accessibility by
editing a WMTS service policy file, wnt sConfi g. xm , stored in the same folder as

the mapVi ewer Confi g. xnl file. In WMTS service policy file, you can limit MapViewer's
WMTS service by only publishing a subset of all map cache tile layers in MapViewer
server (see Customizing WMTS GetCapabilities Responses for details).

Example D-1 and Example D-2 show how to publish a tile layer to MapViewer's WMTS
server using a policy file. The first example shows the policy file that specifies a tile
layer, and the second shows the tile layer definition.

» Example D-1is a WMTS policy file. In this file, only one map cache tile layer
named TEST_TL in data source MVDEMO is published to MapViewer's WMTS
service. This policy file may also contain service provider related information.

* Example D-2 is the map tile layer definition for the TEST_TL tile layer in the
schema for data source MVDEMO.
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Regardless of whether there are additional data sources in the MapViewer server,
or additional map cache tile layers in the specified data source, if the policy file is
specified as in Example D-1, the only published WMTS layer is map cache tile layer

TEST_TL in data source MVDEMO (shown in Example D-2).
Example D-1 WMTS Policy File (wmtConfig.xml)

<wnt s_confi g>
<publ i c_dat asour ces>
<publ i c_dat asour ce name="MWDEMD' >
<tile_layers>
<tile_layer name="TEST_TL"/>
</tile_layers>
</ publ i c_dat asour ce>
</ publ i c_dat asour ces>
<ServiceAttributes>
<Servicel dentification>
<Title>Web Map Tile Service by nyCorp</Title>
<Abstract> U S. maps for state and county boundaries,
networks, and big cities.</Abstract>
<Keywor ds>
<Keywor d>Maps</ Keywor d>
<Keyword>U.S. State, County Boundaries</ Keyword>
<Keyword>U.S. Interstate H ghways</Keyword>
<Keyword>U. S. Cities</Keyword>
</ Keywor ds>
<Fees>none</ Fees>
<AccessConst rai nt s>none</ AccessConst rai nt s>
</ Serviceldentification>
<Servi ceProvi der >
<Provi der Name>pr ovi der' s name</ Provi der Nane>
<ProviderSite url="http://wmv. myCorp.comnySite"/>
<Servi ceCont act >
<I ndi vi dual Name>ny name</ | ndi vi dual Name>

hi ghway

<Posi ti onNane>t echni cal support speci al i st</PositionName>

<Cont act | nf o>

<Phone>
<Voi ce>+1 800 321 1234</ Voi ce>
<Facsim | e>+1 800 321 1235</Facsinle>

</ Phone>

<Addr ess>
<Del i veryPoi nt >123 My Street </ DeliveryPoi nt >
<G ty>Nashua</ G ty>

<Admi ni strati veArea>New Hanpshi re</ Admi ni strativeArea>

<Post al Code>12345-4321</ Post al Code>
<Count ry>U. S. </ Count ry>
<El ect roni cMai | Addr ess>nmynane@yconpany. conx/
El ect roni cMai | Addr ess>
</ Addr ess>
</ Cont act | nf 0>
</ Servi ceCont act >
</ Servi ceProvi der>
</ ServiceAttributes>
</wnts_config>

Example D-2 Tile Layer Definition in the Data Source

SQL> sel ect definition from user_sdo_cached_maps where nane=' TEST_TL';

DEFI NI TI ON

ORACLE
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<map_tile_layer name="TEST_TL" image_format="PNG' http_header_expires="168.0"
concurrent _fetching_threads="3">
<internal _map_source base_map="DEMO MAP" data_source=
<coordi nate_system sri d="8307" m nX="-180" maxX="180"
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_meters_per_unit value="111319
<zoom | evel s | evel s="19" nin_scal e=

" WDEMD' / >
mnY="-90" maxY="90"/>

.49079327358"/ >
"2132.729583849784" max_scal e="559082264. 0287178" >

<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve
<zoom | eve

tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="
tile width="

360. 0000" tile_hei ght="360.0000" scal e="5.590822640287178E8"/ >
180. 0000" tile_hei ght="180.0000" scal e="2.795411320143589E8"/ >
90. 0000" tile_hei ght="90.00000" scal e="1.3977056600717944E8"/ >
45.0000" tile_hei ght="45.00000" scal e="6.988528300358972E7"/ >
22.5000" tile_hei ght="22.50000" scal e="3.494264150179486E7"/ >
11.2500" tile_height="11.25000" scal e="1.747132075089743E7"/ >
5.6250" tile_height="5.62500" scal e="8735660. 375448715"/ >

2.8125" tile_hei ght="2.81250" scal e="4367830.1877243575"/>
1.40625" tile_hei ght="1.40625" scal e="2183915.0938621787"/>
0.703125" tile_height="0.703125" scal e="1091957. 5469310894"/ >
0.3515625" tile_height="0.3515625" scal e="545978. 7734655447" >
0.17578125" tile_height="0.17578125" scal e="272989. 38673277234"/ >
0. 087890625" tile_height="0.087890625" scal e="136494. 693366386"/ >
0. 0439453125" tile_hei ght="0.0439453125" scal e="68247. 34668319"/ >
0.02197265625" tile_hei ght="0.02197265625" scal e="34123. 6733415"/>
0.010986328126" tile_hei ght="0.010986328126"

scal e="17061. 8366707"/ >
<zoom | evel tile_width="
scal e="8530. 91833539"/ >
<zoom | evel tile_width="
scal e="4265. 45916769"/ >
<zoom | evel tile_width="
scal e="2132. 72958384"/ >
</zoom | evel s>
</map_tile_|layer>

D.2 WMTS Operations

MapViewer supports the GetCapabilities, GetTile, and GetFeaturelnfo operations
specified in the OGC WMTS 1.0.0 standard.

0. 0054931640633" tile_hei ght="0.0054931640633"

0. 00274658203168" tile_hei ght="0.00274658203168"

0.001373291015841" tile_hei ght="0.001373291015841"

It also supports some MapViewer-specific parameters that are not defined in that
standard, but which make WMTS operations in MapViewer more flexible.

GetCapabilities Operation Support

GetTile Operation Support

GetFeaturelnfo Operation Support

D.2.1 GetCapabilities Operation Support

When the MapViewer server receives a WMTS GetCapabilities request, its WMTS
server translates the definition of available map cache tile layers into an XML
document according to the OGC WMTS specification. (The accessible cache tile
layers are defined by the wnt sConfi g. xml policy file if it exists; otherwise, all map
cache tile layers from all data sources are available to WMTS server are used.) Then
the XML document is returned to the client. Within this returned XML document, the
information about the service provider, if specified in the wnt sConf i g. xm policy file, is
provided.
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This topic includes a GetCapabilities request in KVP encoding and its response, and
a GetCapabilities request in REST encoding and its response. Regardless of whether
the request is in KVP or REST encoding, the base URL must be in the following
format:

http: //<host >: <port >/ mapvi ewer/wnt s

where <host> and <port> refer to the host and HTTP port of the MapViewer server.
The context path / mapvi ewer / wnt s refers to the WMTS interface of MapViewer.

Example D-3 is the response from the following example GetCapabilities request in
KVP coding:

8088/ mapvi ewer / wnt s?REQUEST=Cet Capabi | i t i es&SERVI CE=WMI'S&VERSI ON=1. 0. 0

Example D-4 is the response from the following example GetCapabilities request in
REST coding:

http://1ocal host: 8088/ mapvi ewer/ wnt s/ 1. 0. 0/ WMTSCapabi l i ties. xm

In Example D-3 and Example D-4, bold text for <ows: Val ue> elements shows
differences in their responses when requests are in different encodings. (The encoding
to use is an application-specific preference.) In these example responses, the GetTile
operations are given in the same encoding as that of the GetCapabilities request's
encoding;, but the GetFeaturelnfo operations are always in KVP encoding.

With the MapViewer WMTS server, there is no significant performance difference
between use of the two encodings.

Example D-3 Response from GetCapabilities Request in KVP Encoding

<?xm version="1.0" encodi ng="UTF-8"?7>
<Capabi lities xm ns="http://ww.opengis.net/wrts/1. 0"
xm ns: ows="http:// ww. opengi s. net/ows/ 1. 1"
xm ns: xI'ink="http://ww.w3. org/ 1999/ xI i nk"
xm ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schena- i nst ance"
xm ns: gm ="http:// ww. opengi s. net/gm "
xsi : schemalLocati on="http://wmw. opengi s. net/wnt s/ 1.0 http://schemas. opengis. net/
wirt s/ 1. 0/ wnt sGet Capabi | i ti es_response. xsd"
version="1.0.0">
<ows: Servi cel dentification>
<ows: Title>Web Map Tile Service by myCorp</ows: Title>
<ows: Abstract>U.S. maps for state and county boundaries, highway networks, and
big cities.</ows: Abstract>
<ows: Keywor ds>
<ows: Keywor d>Maps</ ows: Keywor d>
<ows: Keyword>U. S. State and County Boundari es</ ows: Keywor d>
<ows: Keyword>U. S. Interstate H ghways</ows: Keywor d>
<ows: Keyword>U. S. Cities</ows: Keywor d>
</ ows: Keywor ds>
<ows: Servi ceType>0GC WMIS</ ows: Servi ceType>
<ows: Servi ceTypeVer si on>1. 0. 0</ ows: Ser vi ceTypeVer si on>
<ows: Fees>none</ ows: Fees>
<ows: AccessConst rai nt s>none</ ows: AccessConstrai nt s>
</ ows: Servi cel denti fication>
<ows: Servi ceProvi der >
<ows: Provi der Name>provi der' s nane</ ows: Provi der Nane>
<ows: ProviderSite xlink:href="http://ww. nyCorp.com nySite" />
<ows: Servi ceCont act >
<ows: Posi ti onName>t echni cal support special i st</ows: Positi onNane>
<ows: Cont act | nf 0>
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<ows: Phone>
<ows: Voi ce>+1 800 321 1234</ows: Voi ce>
<ows: Facsi mi | e>+1 800 321 1235</ows: Facsim | e>
</ ows: Phone>
<ows: Addr ess>
<ows: Del i veryPoi nt >123 My Street </ ows: DeliveryPoint >
<ows: Ci t y>Nashua</ ows: City>
<ows: Admi ni strati veArea>New Hanpshi re</ ows: Adm ni strati veArea>
<ows: Post al Code>12345-4321</ ows: Post al Code>
<ows: Country>U. S. </ ows: Count ry>
<ows: El ect roni cMai | Addr ess>nynane@ryconpany. conx/
ows: El ectroni cMai | Addr ess>
</ ows: Addr ess>
</ ows: Cont act | nf 0>
</ ows: Servi ceCont act >
</ ows: Servi ceProvi der >
<ows: Oper ati onsMet adat a>
<ows: Qperation name="Get Capabilities">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://local host: 8088/ mapvi ewer/wrt s?">
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
<ows: Operation nane="GetTile">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://local host: 8088/ mapvi ewer/wrt s?">
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
<ows: Qperation name="Get Feat urel nfo">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://local host: 8088/ mapvi ewer/wrt s?">
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
</ ows: Qper at i onsMet adat a>
<Cont ent s>
<Layer >
<ows: Titl e>TEST_TL</ows: Titl e>
<ows: Abstract >dat asour ce: WDEMD, | ayer: TEST_TL</ ows: Abstract >
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<ows: WES84Boundi ngBox>
<ows: Lower Cor ner >-180. 0 -90. 0</ ows: Lower Cor ner >
<ows: Upper Cor ner >180. 0 90. 0</ ows: Upper Cor ner >
</ ows: WGS84Boundi ngBox>
<ows: | denti fi er>MWDEMD TEST_TL</ ows: | denti fier>
<Style isDefaul t="true">
<ows: |l dentifier>_null</ows:ldentifier>
</ Styl e>
<For nmat >i mage/ png</ For mat >
<Ti | eMat ri xSet Li nk>
<Ti | eMat ri xSet >MVDEMO. TEST_TL: EPSG 4326</ Ti | eMatri xSet >
<TileMatrixSetLimts>
<TileMatrixLimts>
o <I-- onmtted to save space -->
<TileMatrixLimts>
<Ti | eMat ri x>MVDEMO: TEST_TL: EPSG 4326: 8</ Ti | eMat ri x>
<M nTi | eRow>0</ M nTi | eRow>
<MaxTi | eRow>128</ MaxTi | eRow>
<M nTi | eCol >0</ M nTi | eCol >
<MaxTi | eCol >256</ MaxTi | eCol >
</TileMatrixLimts>
e <I-- onmtted to save space -->
</TileMatrixSetLimts>
</ TileMatrixSetLink>

</ Layer>
<TileMatrixSet>

<ows: | denti fi er>MWDEMD TEST_TL: EPSG 4326</ ows: | denti fi er>
<ows: Support edCRS>ur n: ogc: def : crs: EPSG: 4326</ ows: Suppor t edCRS>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 0</ ows: | denti fier>
<Scal eDenomi nat or >5. 590822641167623E8</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>2</ Mat ri xW dt h>
<Matri xHei ght >2</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMD TEST_TL: EPSG 4326: 1</ ows: | denti fier>
<Scal eDenomi nat or >2. 7954113205838114E8</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>3</ Mat ri xW dt h>
<Matri xHei ght >2</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMD TEST_TL: EPSG 4326: 2</ ows: | denti fier>
<Scal eDenomi nat or >1. 3977056602919057E8</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>5</ Mat ri xW dt h>
<Matri xHei ght >3</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMD TEST_TL: EPSG 4326: 3</ ows: | denti fier>
<Scal eDenomi nat or >6. 988528301459529E7</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >

D-6



ORACLE

Appendix D
WMTS Operations

<Matri xW dt h>9</ Mat ri xW dt h>
<Matri xHei ght >5</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 4</ ows: | denti fier>
<Scal eDenomi nat or >3. 494264150729764E7</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>17</ Mat ri xW dt h>
<Matri xHei ght >9</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 5</ ows: | denti fier>
<Scal eDenomi nat or >1. 747132075364882E7</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>33</ Mat ri xW dt h>
<Matri xHei ght >17</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 6</ ows: | denti fier>
<Scal eDenomi nat or >8735660. 37682441</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>65</ Mat ri xW dt h>
<Matri xHei ght >33</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 7</ ows: | denti fier>
<Scal eDenomi nat or >4367830. 188412205</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>129</ Mat ri xW dt h>
<Matri xHei ght >65</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>MWDEMO TEST_TL: EPSG 4326: 8</ ows: | denti fier>
<Scal eDenomi nat or >2183915. 0942061027</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>257</ Mat ri xW dt h>
<Matri xHei ght >129</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG 4326: 9</ ows: | denti fier>
<Scal eDenomi nat or >1091957. 5471030513</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>513</ Mat ri xW dt h>
<Matri xHei ght >257</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 10</ ows: | denti fi er>
<Scal eDenomi nat or >545978. 7735515257</ Scal eDenom nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
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<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>1025</ Mat ri xW dt h>
<Matri xHei ght >513</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 11</ ows: | denti fi er>
<Scal eDenomi nat or >272989. 38677576283</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Mat ri xW dt h>2049</ Mat ri xW dt h>
<Matri xHei ght >1025</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 12</ ows: | denti fi er>
<Scal eDenomi nat or >136494. 69338788142</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>4097</ Mat ri xW dt h>
<Matri xHei ght >2049</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 13</ ows: | denti fi er>
<Scal eDenomi nat or >68247. 34669394071</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>8193</ Mat ri xW dt h>
<Matri xHei ght >4097</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 14</ ows: | denti fi er>
<Scal eDenomi nat or >34123. 673346970354</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>16385</ Mat ri xW dt h>
<Matri xHei ght >8193</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 15</ ows: | denti fi er>
<Scal eDenomi nat or >17061. 836673485177</ Scal eDenoni nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>32769</ Mat ri xW dt h>
<Matri xHei ght >16385</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 16</ ows: | denti fi er>
<Scal eDenomi nat or >8530. 918336742589</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>65537</ Mat ri xW dt h>
<Matri xHei ght >32769</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>WDEMO TEST_TL: EPSG: 4326: 17</ ows: | denti fi er>
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<Scal eDenomi nat or >4265. 459168371294</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>131073</ Mat ri xW dt h>
<Mat ri xHei ght >65537</ Mat ri xHei ght >
</TileMtrix>
<TileMatrix>
<ows: | denti fier>MWDEMO TEST_TL: EPSG: 4326: 18</ ows: | denti fi er>
<Scal eDenomi nat or >2132. 729584185647</ Scal eDenom nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner >
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>262145</ Mat ri xW dt h>
<Matri xHei ght >131073</ Mat ri xHei ght >
</TileMtrix>
</TileMatrixSet>
</ Cont ent s>
<Servi ceMet adat aURL xlink:href="http://|ocal host: 8088/ mapvi ewer/wrt s?
SERVI CE=WMTS&anp; VERSI ON=1. 0. 0&anp; REQUEST=get Capabi | i ti es"/>
</ Capabilities>

Example D-4 Response from GetCapabilities Request in REST Encoding

<?xm version="1.0" encodi ng="UTF-8"?>
<Capabi lities xm ns="http://ww.opengis.net/wrts/1.0"
xm ns: ows="htt p:// ww. opengi s. net/ows/ 1. 1"
xm ns: xI'ink="http://ww.w3. org/ 1999/ x| i nk"
xm ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schena- i nst ance"
xm ns: gm ="http:// ww. opengi s. net/gm "
xsi : schemalLocati on="http://wmw. opengi s. net/wnts/ 1.0 http://schemas. opengis. net/
wirt s/ 1. 0/ wnt sGet Capabi | i ti es_response. xsd"
version="1.0.0">
<ows: Servi cel dentification>
<l-- onitted to save space, the same as in KVP encoding -->
</ ows: Servi cel dentification>
<ows: Servi ceProvi der >
<l-- onitted to save space, the same as in KVP encoding -->
</ ows: Servi ceProvi der >
<ows: Oper at i onsMet adat a>
<ows: Oper ati on nane="Get Capabilities">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://1ocal host: 8088/ mapvi ewer/wnt s" >
<ows: Constraint name="Get Encodi ng">
<ows: Al | owedVal ues>
<ows: Val ue>RESTf ul </ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Get >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qperati on>
<ows: Operation name="CetTile">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://1ocal host: 8088/ mapvi ewer/wnt s" >
<ows: Constraint name="Get Encodi ng" >
<ows: Al | owedVal ues>
<ows: Val ue>RESTf ul </ ows: Val ue>
</ ows: Al | owedVal ues>
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</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
<ows: Qperation name="Get Feat urel nfo">
<ows: DCP>
<ows: HTTP>
<ows: Get xlink:href="http://1ocal host: 8088/ mapvi ewer/wrt s?">
<ows: Constrai nt nane="Cet Encodi ng" >
<ows: Al | onedVal ues>
<ows: Val ue>KVP</ ows: Val ue>
</ ows: Al | owedVal ues>
</ ows: Constrai nt >
</ ows: Cet >
</ ows: HTTP>
</ ows: DCP>
</ ows: Qper ati on>
</ ows: Oper at i onsMet adat a>
<Cont ent s>
<Layer >
<ows: Titl e>TEST_TL</ows: Title>
<ows: Abstract >dat asour ce: WDEMD, | ayer: TEST_TL</ ows: Abstract >
<ows: WES84Boundi ngBox>
<ows: Lower Cor ner >-180. 0 -90. 0</ ows: Lower Cor ner >
<ows: Upper Cor ner >180. 0 90. 0</ ows: Upper Cor ner >
</ ows: WGS84Boundi ngBox>
<ows: | denti fi er >WDEMO TEST_TL</ ows: | denti fier>
<Style isDefaul t="true">
<ows: |l dentifier>_null</ows:ldentifier>
</ Styl e>
<For nat >i mage/ png</ For nat >
<Ti | eMat ri xSet Li nk>
<Ti | eMat ri xSet >MVDEMO. TEST_TL: EPSG 4326</ Ti | eMatri xSet >
<TileMatrixSetLimts>
. <I-- onmitted to save space -->
<TileMatrixLimts>
<TileMatrix>8</TileMtrix>
<M nTi | eRow>0</ M nTi | eRow>
<MaxTi | eRow>128</ MaxTi | eRow>
<M nTi | eCol >0</ M nTi | eCol >
<MaxTi | eCol >256</ MaxTi | eCol >
</TileMatrixLimts>
e <I-- onmitted to save space -->
</TileMatrixSetLimts>
</ TileMatrixSetLink>
<ResourceURL fornat="i nage/ png" tenplate="http://local host: 8088/ mapvi ewer/
wirt s/ MVDEMO: TEST_TL/ {Ti | eMatrixSet}/{TileMatrix}/{TileRow}/{TileCol}.png"
resourceType="tile"/>
</ Layer>
<Ti | eMatrixSet >
<ows: | denti fi er >WDEMD TEST_TL: EPSG 4326</ ows: | denti fi er>
<ows: Support edCRS>ur n: ogc: def : crs: EPSG: 4326</ ows: Suppor t edCRS>
<TileMatrix>
<ows: | dentifier>0</ows:|dentifier>
<Scal eDenoni nat or >5. 590822641167623E8</ Scal eDenomi nat or >
<TopLeft Corner>-180.0 90. 0</ TopLeft Cor ner>
<Ti | eW dt h>256</ Ti | eW dt h>
<Ti | eHei ght >256</ Ti | eHei ght >
<Matri xW dt h>2</ Mat ri xW dt h>
<Matri xHei ght >2</ Mat ri xHei ght >
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</TileMatrix>
. <I-- omtted to save space -->

</TileMatrixSet>
</ Cont ent s>
<Servi ceMet adat aURL xlink:href="http://]ocal host: 8088/ mapvi ewer/wrt s?
SERVI CE=WMT S&anp; VERSI ON=1. 0. 0&anp; REQUEST=get Capabi | i ties"/>
</ Capabilities>

D.2.2 GetTile Operation Support

When the MapViewer server receives a WMTS GetTile request, its WMTS server asks
the map cache server for that requested tile. The map cache server first checks the
WMTS layer's accessibility; and if the layer is accessible, it translates the requested
WMTS tile's tile-row, tile-column, and other parameters into MapViewer map cache tile
layer's specification. The map cache server then prepares that tile and returns it to the
MapViewer's WMTS server. In other words, a MapViewer WMTS layer published in
the WMTS GetCapabilities XML document can be seen as a "virtual" layer physically
mapped to the MapViewer map cache tile layer, which is managed by the MapViewer
map cache server.

Whenever the WMTS server receives a GetTile request, it requests the MapViewer
map cache server to make that tile, and then the WMTS server returns it to the client.
When the map cache server receives such requests from the WMTS server, it always
generates an image according to the specifications, such as an image's size and
bounding box. The map cache server's image generation process can be as easy

as getting the needed tiles from cache to "assemble" the requested WMTS tile (by
mosaicking and cutting); or if tiles are not available in the cache, the map cache server
requests another sever (MapViewer's map server) to generate the tiles.

This topic includes GetTile requests in KVP and REST encodings, and the response.

The following is a GetTile request in KVP coding (note that any WMTS request must
be on a single line):

http://1ocal host: 8088/ mapvi ewer / wnt s?
SERVI CE=WMT S&REQUEST=Cet Ti | e&VERSI ON=1. 0. 0&LAYER=MVDEMO: TEST_TL&STYLE=_nul | &f or mat =i mage/
png&Ti | eMat ri xSet =MWDEMO. TEST_TL: EPSG 4326&Ti | eMat ri x=MVDEMO. TEST_TL: EPSG: 4326: 8&Ti | eRow=33&Ti | eC

ol =77

ORACLE

Figure D-1 shows the response tile image for the preceding request.
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Figure D-1 Image Tile as Response to GetTile Request

o

O | s

The following is the same basic GetTile request but in REST encoding (note that any
WMTS request must be on a single line):

http://1ocal host: 8088/ mapvi ewer / wnt s/ MVDEMO: TEST_TL/ WDEMO: TEST_TL: EPSG: 4326/ 8/ 33/ 77. png

The response image is the same as shown in Figure D-1.

Map Tiles in WMTS Layer and in Map Cache Tile Layer

D.2.2.1 Map Tiles in WMTS Layer and in Map Cache Tile Layer

The MapViewer map cache server may cache its tile layer's map tiles, but its WMTS
server does not cache any WMTS layer's map tiles. In other words, the WMTS server's
map tiles do not physically exist, but rather are mapped to a MapViewer map cache tile
layer.

ORACLE

For example, if a map cache tile layer's cache has been emptied before you send the
WMTS GetTile request in Map Tiles in WMTS Layer and in Map Cache Tile Layer,
then the following will occur:

1.
2.

WMTS server receives the request, then it passes it to the map cache server.

The map cache server converts the request into an internal image map request
to generate the tile image (with a spatial dimension defined by the tile's bounding
box, and an image dimension defined by the image size, such as 256x256).

The needed map cache tile layer's tiles are identified.

For each map cache tile layer's tile, the map cache server tries to get it from its
cache. If the tile is not available from its cache (which is the case in this scenario
because you just emptied the cache), a map request is sent to another server, the
MapViewer map server, to generate that tile image.

After all the necessary map cache tile layer's map tiles are fetched, the WMTS tile
image is then rendered (by mosaicking and cutting if applicable) and returned.
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If the client sends a request for the same WMTS tile afterward, the preceding steps will
be repeated, and the only difference is in step 4, where the required map cache tile
layer's tiles will be available from the cache. Because the most expensive processing
in step 4 is avoided, your second request to the same tile should be much faster.

In general, there is ho one-to-one match between a tile in the map cache tile layer and
a tile in a WMTS layer specified by a GetTile request. This is because a MapViewer
map cache tile layer uses a coordinate system with its origin is at the lower left corner
(tile_x, tile_y), while WMTS uses a coordinate system that uses the upper left corner
as its origin (tile_column, tile_row). For example, a MapViewer's image tile at (tile_x=0,
tile_y=0) is the tile at the lower left corner. while the WMTS tile at (tile_column=0,
tile_row=0) is located at the upper left corner.

The entire data area is partitioned into tiles starting from its corresponding origin, and
the last tile in (tile_x, tile_y) or in (tile_column, tile_row) for each zoom level might not
always align exactly with the data's upper bound (for the MapViewer tile coordinate
system) or lower bound (for the WMTS tile coordinate system). Therefore, there might
be no one-to-one match for tiles between the two systems. However, when the last tile
does align exactly with the data boundary, then a one-to-one match does exist.

Using the GetTile request in Map Tiles in WMTS Layer and in Map Cache Tile Layer
as an example, if you request a WMTS tile (tile_column=77, tile_row=33) at zoom level
8, that tiles matches exactly with a map cache tile layer's tile at: (tile_x=77, tile_y=94).
These two tiles match because:

*  The tile layer definition (see Example D-2) ensures that there is a one-to-one
match for the WMTS tile and the map cache tile layer's tile because the last tile in
either coordinate system aligned with the data boundary exactly.

«  WMTS's tile_row 33 complements the map cache server's tile_y 94 to make the
total tile rows to be 128 (note that one's origin is the upper-left corner and the other
is the lower-left). As shown in Example D-3, the <MaxTi | eRow> element value is
128.

Note also that the tile_x and tile_column values are the same, because they start
from the western boundary and works their way to the right.

When creating a tile layer in MapViewer for the WMTS service, be sure that the
<tile_dpi > elementis given a value of 0.28 mm, which is equivalent in dots per inch
(dpi) notation to <til e _dpi val ue="90.7142857"/>. If this element is not provided,
then MapViewer's map cache tile layer may use a different value (for example, setting
dpi to 96) for the tile layer when generating tiles. This different value may slow the
WMTS service and degrade the quality of its map tiles, because WMTS uses a dpi
value of 90.7142857.

When creating a tile layer using the WGS84 (longitude/latitude) geodetic

reference system in MapViewer for the WMTS service, you need to make

sure that the <til e_neters_per_uni t> element is given this value corresponding

to an arc length of 1 degree along the equator: <tile_meters_per _unit

val ue="111319. 49079327358"/ >. If the <ti | e_meters_per _uni t> element is not
provided, then MapViewer internally calculates a value; however, because the
111319.49079327358 value is commonly used by other WMTS service providers

for the WGS84 geodetic reference system, specifying <tile_neters_per_unit

val ue="111319. 49079327358"/ > will ensure that MapViewer's WMTS layer matches
others service provider's tile layers.
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D.2.3 GetFeaturelnfo Operation Support

MapViewer supports the following GetFeaturelnfo operation options:

» The standard OGC GetFeaturelnfo request
A MapViewer-specific GetFeaturelnfo request at point (x,y)
* A MapViewer-specific GetFeaturelnfo request within a bounding box

The feature information returned by these operations is based on the MapViewer base
map and theme definitions, and on features selected according to the area of interest.
The base map may define the visible scale ranges for each theme; and each theme
defines its information columns in the <fi el d> child element of <hi dden_i nf 0>, which
is a child element in the <styl i ng_rul es> element. If no information columns are
specified in a theme's <styl i ng_r ul es> element, then GetFeaturelnfo response will
not include any information about the features of that theme.

The area of interest is calculated in a GetFeaturelnfo process for each option as
follows:

e For a standard OGC GetFeaturelnfo request, the pixel's column and row and its
tile's location at a given zoom level can be translated into a (x,y) point in the map
cache tile layer's coordinate system at the pixel's centroid. Centered at that point,
a 5 by 5 pixel window at that zoom level defines the area of interest.

e For a MapViewer-specific (x, y) point request, it is also uses a 5 by 5 pixel window
at that level centered at the given (x,y) value as the area of interest.

e For a MapViewer-specific bounding box GetFeaturelnfo request option, it uses the
specified bounding box (min_x, min_y, max_x, max_y) and their corresponding
(column, row) values in the image tile at the zoom level as the area of interest.

MapViewer lets you provide an additional MapViewer-specific parameter in a
GetFeaturelnfo request: a chi | dLayer attribute (for example, chi | dLayer =myThenel,
myTheme2). When this parameter is provided, MapViewer only includes the features
information in the specified themes (in this example, only myThemel and myTheme2).
If this parameter is not provided, then all themes in the base map definition are
considered for a GetFeaturelnfo request.

This topic includes the following subtopics:

e OGC GetFeaturelnfo Request
* MapViewer GetFeaturelnfo Request at an (x,y) Point
* MapViewer GetFeaturelnfo Request within a Bounding Box

These subtopics have examples that use the base map and theme definitions in
Example D-5 and Example D-6 for a tile layer named TEST_TL.

Example D-5 Base Map Definition for Tile Layer TEST_TL

<?xm version="1.0" standal one="yes"?>
<map_definition>

<t hene name="THEME _DEMO STATES" nin_scal e="" max_scal e="0. 0" scal e_node="RATI O'/>
<t hene name="THEME_DEMO_COUNTI ES" mi n_scal e="8500000. 0" max_scal e="0. 0" scal e_npde="RATI O'/ >
<t hene name="THEME_DEMO HI GHMAYS LI NE" mi n_scal e="1. OE8" nmx_scal e="4. 5E7"

scal e_node="RATI O'/ >
<t hene name="THEME_DEMO H GHWAYS" nmi n_scal e="4. 5E7" max_scal e="0. 0" scal e_node="RATI O'/ >
<t hene name="THEME _DEMO BI GCI TIES" mi n_scal e="" max_scal e="0. 0" scal e_node="RATI O'/ >
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<t hene name="THEME_DEMO CI TI ES" ni n_scal e="7500000. 0" max_scal e="0. 0" scal e_node="RATI O'/ >

</ map_definition>

Example D-6 Theme Names and Styling Rules for Tile Layer TEST_TL

THEME_DEMO_STATES
<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf o>
<field col um="STATE" nane="Nane"/>
<field col um="STATE ABRV" name="Abrv."/>
<field col um="TOTPCP" nane="Popul ation"/>
</ hi dden_i nf o>
<rul e>
<features style="C S02_COUNTRY_AREA"> </features>
<l abel col um="STATE_ABRV" style="T. S02_STATE_ABBREVS"'> 1 </l abel >
</rule>
</styling_rul es>

THEME_DEMO_COUNTI ES
<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="COUNTY" nane="County"/>
<field col um="FI PSSTCO' nane="Fi ps"/>
<field col um="TOTPCP" name="Popul ation"/>
<field col um="STATE ABRV' nanme="State"/>
</ hi dden_i nf o>
<rul e>
<features style="L.S06_BORDER STATE"> </features>
</rul e>
</styling_rul es>

THEME_DEMO CI TI ES
<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf o>
<field colum="C TY" name="City"/>
<field col um="POP90" name="Popul ation"/>
</ hi dden_i nf o>
<rul e>

<features style="MALL_CITY_L2"> (pop90 between 200000 AND 1000000 ) </featu

res>
<l abel colum="city" style="T.S07_CITIES L2"> 1 </| abel >
</rule>
<rul e>
<features style="MALL_CITY_L3"> (pop90 & t; 200000) </features>
<l abel colum="city" style="T.S07_CITIES L3"> 1 </| abel >
</rule>
</styling_rul es>

THEME_DEMO_HI GHWAYS
<?xm version="1.0" standal one="yes" ?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="H GMAY" nanme="Nane"/>
<field col um="ROUTEN' nane="No."/>
</ hi dden_i nf o>
<rul e>
<features style="L.S04_ROAD | NTERSTATE"> </features>

ORACLE
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<l abel colum="routen" style="M HAY_USA | NTERSTATE_NARROW > (3-1ength(routen
)) </label>
</rul e>
</styling_rul es>

*  OGC GetFeaturelnfo Request
* MapViewer GetFeaturelnfo Request at an (x,y) Point

* MapViewer GetFeaturelnfo Request within a Bounding Box

D.2.3.1 OGC GetFeaturelnfo Request

The following is a sample GetFeaturelnfo request using the OGC standard (note that
any WMTS request must be on a single line):

http://1ocal host: 8088/ mapvi ewer / wnt s?

SERVI CE=WMI S&REQUEST=Cet Feat ur el nf 0&VERSI ON=1. 0. 0&LAYER=MWDEMO. TEST_TL&STYLE=_nul
| & or mat =i mage/

png&Ti | eMat ri xSet =MVDEMO; TEST_TL: EPSG 4326&Ti | eMat ri x=MVDEMO; TEST_TL: EPSG 4326: 8&
Ti | eRow=33&Ti | eCol =76& =238&J=240&I nf oFor mat =appl i cati on/ gm %bxm ; version=3.1

Example D-7 shows the response from this request.
Example D-7 Response from OGC GetFeaturelnfo Request

<?xm version="1.0" encodi ng="UTF-8"?>
<l ayers>
<l ayer nane="THEME_DEMO Cl Tl ES">
<feature id="1">
<City>Worcester</City>
<Popul ati on>169759</ Popul ati on>
</feature>
</l ayer>
<l ayer nanme="THEME_DEMO BI GCl Tl ES" >
</l ayer>
<l ayer nane="THEME_DEMO H GHWAYS' >
</l ayer>
<l ayer nanme="THEME_DEMO H GHWAYS_LI| NE" >
</l ayer>
<l ayer nane="THEME_DEMO COUNTI ES" >
<feature id="1">
<Count y>Wor cest er </ Count y>
<Fi ps>25027</ Fi ps>
<Popul at i on>709705</ Popul ati on>
<St at e>MA</ St at e>
</feature>
</l ayer>
<l ayer nanme="THEME_DEMO STATES'>
<feature id="1">
<St at e>Massachuset t s</ St at e>
<Abrv. >MA</ Abrv. >
<Popul ati on>6016424</ Popul ati on>
</feature>
</l ayer>
</l ayers>

D.2.3.2 MapViewer GetFeaturelnfo Request at an (x,y) Point

The following is a sample MapViewer GetFeaturelnfo request for information for all
themes in text/html format at a point identified by its longitude and latitude (x and y)
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values, in this case a point in the city of Boston (note that any WMTS request must be
on a single line):

http://1 ocal host: 8088/ mapvi ewer / wnt s?

SERVI CE=WMT S&REQUEST=Cet Feat ur el nf 0&VERSI ON=1. 0. 0&i nf of or mat =t ext /

ht m & AYER=MVDEMO: TEST_TL&zoomn evel =8&x=- 71. 01522133879438&y=42. 33731136863662&SR
| D=8307

In this request, the point's (x,y) coordinates are specified as the parameters.
MapViewer translates the point into a 5 by 5 pixel rectangular area at the given zoom
level (8 in this example), centered at that point, as an area of interest for getting the
feature information. Because there is no chi | dLayer parameter in the request, by
default all features in the area of interest are considered.

If the (X, y) coordinates are in a different coordinate system (spatial reference system)
than that used by the tile layer, then the optional SRID parameter must be specified for
converting the coordinates into the tile layer's system. Its default value is the tile layer's
SRID value.

Figure D-2 shows the response from this request.

Figure D-2 Response from MapViewer GetFeaturelnfo Request at an (x,y) Point

Info Window 4
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D.2.3.3 MapViewer GetFeaturelnfo Request within a Bounding Box

ORACLE

The following is a sample MapViewer GetFeaturelnfo request for information for two
themes (THEME_DEMO_CITIES and THEME_DEMO_COUNTIES) within an area of
interest defined by a bounding box, in this case a rectangular area including the city of
Boston and some surrounding communities (note that any WMTS request must be on
a single line):
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http://1ocal host: 8088/ mapvi ewer/ wnt s?

SERVI CE=WMT S&REQUEST=Cet Feat ur el nf 0&VERSI ON=1. 0. 0&i nf of or mat =t ext /

xm &LAYER=MVDEMO: TEST_TL&chi | dLayer =THEME_DEMO_COUNTI ES, THEME_DEMO _Cl Tl ES&zoonl ev
el =8&bbox=-71. 32151786220001, 42. 19361670333521, - 70. 96354167846667, 42. 523862337624
41&SRI D=8307

If the (X, y) coordinates are in a different coordinate system (spatial reference system)
than that used by the tile layer, then the optional SRID parameter must be specified for
converting the bounding box coordinates into the tile layer's system. Its default value is
the tile layer's SRID value.

Figure D-2 shows the bounding box for this request.

Figure D-3 Bounding Box for MapViewer GetFeaturelnfo Request
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Example D-8 shows the response in XML format from this request.

Example D-8 Response from MapViewer GetFeaturelnfo Request within a
Bounding Box

<l ayers>
<l ayer nane="THEME_DEMO Cl Tl ES">
<feature id="1">
<Ci ty>Boston</Ci ty>
<Popul at i on>574283</ Popul ati on>
</feature>
</l ayer>
<l ayer nane="THEME_DEMO COUNTI ES" >
<feature id="1">
<Count y>M ddl esex</ Count y>
<Fi ps>25017</ Fi ps>
<Popul at i on>1398468</ Popul ati on>
<St at e>MA</ St at e>
</feature>
<feature id="2">
<Count y>Nor f ol k</ Count y>
<Fi ps>25021</ Fi ps>
<Popul ati on>616087</ Popul ati on>
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<St at e>MA</ St at e>

</feature>

<feature id="3">
<Count y>Suf f ol k</ Count y>
<Fi ps>25025</ Fi ps>
<Popul at i on>663906</ Popul ati on>
<St at e>MA</ St at e>

</feature>

<feature id="4">
<Count y>Essex</ Count y>
<Fi ps>25009</ Fi ps>
<Popul at i on>670080</ Popul ati on>
<St at e>MA</ St at e>

</feature>

</l ayer>
</l ayers>

D.3 Preparing the WMTS Service for MapViewer

To prepare for using the WMTS Service for MapViewer, follow these major steps:
* Prepare Predefined Geometry Themes

* Prepare the Base Map

* Prepare Tile Layers

*  Publish Tile Layers in the wmtsConfig.xml Policy File

*  Verify the MapViewer WMTS Service

D.3.1 Prepare Predefined Geometry Themes

If the getFeaturelnfo service must get feature information from a predefined geometry
theme , you must use the <hi dden_i nf 0> element with one or more <fi el d>

child elements. The col umm attribute in the <fi el d> element will be returned in a
getFeaturelnfo response.

The <hi dden_i nf 0> element must be in the <st yl i ng_r ul es> element. For example:
<?xm version="1.0" standal one="yes"?>
<styling_rul es>
<hi dden_i nf 0>
<field col um="NAME" nane="name"/>

<field col um="NAI NPAGE" name="nai npage"/ >
</ hi dden_i nf 0>

</styling_rul es>

For information using styling rules in a predefined geometry theme, see Styling Rules
in Predefined Spatial Geometry Themes

D.3.2 Prepare the Base Map

To prepare a base map (which is just a collection of themes) to use a WMTS theme,
add the theme to the base map.
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For information about adding themes to a base map, see Maps.

For information about WMTS themes, see WMTS Themes.

D.3.3 Prepare Tile Layers

A MapViewer tile layer becomes a WMTS layer in the MapViewer WMTS server if
there are no constraints in the wnt sConf i x. xm policy file. For example, assume that a
base map named DEMO_MAP has been created as in Example D-2, then tile layers
can be created using that base map. This topic contains the following examples, each
using a well-known scale set found in OGC WMTS 1.0.0 implementation standard

Annex E:

*  Example D-9

*  Example D-10

*  Example D-11

* Example D-12

In these examples, the <tile_dpi>and<tile_meters_per_unit> elements are
specified, to comply with the OGC WMTS 1.0.0 implementation standard where pixel
size is 0.28mm. If the coordinate (spatial reference) system is WGS84, then 1 degree
on the equator equals 111319.49 meters.

Example D-9 Tile Definition of Scale Set GlobalCRS84Scale

insert into user_sdo_cached_maps val ues(

"WMIS_E1',

"wnts annex el scale set for G obal CRS84Scal e',

"YES',
"YES',

"<map_tile_layer name="WMIS_E1" imge_format="PNG' http_header_expires="168.0"
concurrent _fetching_threads="3">
<internal _map_source base_map="DEMO MAP" data_source="WDEMD' />
<coordi nate_system sri d="8307" m nX="-180" maxX="180" m nY="-90" maxY="90"/>
<i nternal _map_source base_map="DEMO MAP" data_source="MWDEMD' db_tile_table=""/>
<cache_st orage root_path=""/>
<coordi nate_system sri d="8307" m nX="-180" nmaxX="180" m nY="-90" maxY="90"/>
<tile_imge w dth="256" hei ght="256"/>
<tile_dpi value="90.7142857"/>
<tile_meters_per_unit val ue="111319. 49079327358"/ >
<zoom | evel s | evel s="21" min_scal e="100" max_scal e="5. 0E8" >

<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel

scal e="5.
scal e="2.
scal e="1.
scal e="5.
scal e="2.
scal e="1.
scal e="5.
scal e="2.
scal e="1.

OE8"
S5E8"
OE8"
OE7"
SE7"
OE7"
OE6"
5E6"
OE6"

tile_width="321.9561978791382" tile_hei ght="321.9561978791382"/ >
tile_width="160.9780989395691" tile_hei ght="160.9780989395691"/ >
tile_width="64.39123957582764" tile_hei ght="64.39123957582764"/ >
tile_width="32.19561978791382" tile_hei ght="32.19561978791382"/ >
tile_width="16.09780989395691" tile_hei ght="16.09780989395691"/ >
tile_width="6.439123957582764" tile_hei ght="6.439123957582764"/ >
tile_width="3.219561978791382" tile_hei ght="3.219561978791382"/ >
tile_width="1.609780989395691" tile_hei ght="1.609780989395691"/ >
tile_width="0.6439123957582763"

tile_height="0.6439123957582763"/>

scal e="5. 0E5" tile_width="0.32195619787913815"
tile_height="0.32195619787913815"/ >

scal e="2.5E5" tile_width="0.16097809893956908"
tile_height="0.16097809893956908"/ >

scal e="1. 0E5" tile_width="0.06439123957582764"
tile_height="0.06439123957582764"/ >

<zoom | evel
<zoom | evel

<zoom | evel
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<zoom | evel scal e="5.0E4" tile_wi dth="0.03219561978791382"
tile_hei ght="0.03219561978791382"/ >
<zoom | evel scal e="2.5E4" tile_width="0
tile_height="0.01609780989395691"/ >
<zoom | evel scale="1.0E4" tile_width="0
tile_hei ght="0.006439123957582764"/ >
<zoom | evel scal e="5.0E3" tile_width="0
tile_hei ght="0.003219561978791382"/ >
<zoom | evel scal e="2.5E3" tile_width="0
tile_hei ght="0.001609780989395691"/ >
<zoom | evel scale="1.0E3" tile_width="6
tile_hei ght="6.439123957582763E- 4"/ >
<zoom | evel scal e="5.0E2" tile_width="3
tile_hei ght="3.2195619787913813E- 4"/ >
<zoom | evel scale="2.5E2" tile_width="1
tile_hei ght="1.6097809893956906E- 4"/ >
<zoom | evel scale="1.0E2" tile_width="6
tile_hei ght="6.439123957582763E-5"/ >
</zoom | evel s>
</map_tile_|layer>',
' DEMO_MAP' " ');

01609780989395691"

006439123957582764"
003219561978791382"
001609780989395691"
439123957582763E- 4"
2195619787913813E- 4"
6097809893956906E- 4"

439123957582763E- 5"

Example D-10 Tile Definition of Scale Set GlobalCRS84Pixel

insert into user_sdo_cached_maps val ues(
"WMIS_E2',
"wnts annex e2 scal e d obal CRS84Pi xel '

"YES',
"YES',
"<map_tile_|layer name="WMIS_E2" inmage_format="PNG' http_header_expires="168.0"
concurrent _fetching_threads="3">
<internal _map_source base_map="DEMO MAP" data_sour ce="MWDEMD'/ >
<coordi nate_system srid="8307" m nX="-180" maxX="180" mi nY="-90" maxY="90"/>
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_nmeters_per_unit val ue="111319.49079327358"/ >
<zoom | evel s | evel s="19" m n_scal e="1104. 360027711047" nax_scal e="795139219. 9519541" >

<zoom | evel scal e="795139219. 9519541" tile_wi dth="512. 000000" tile_hei ght="512.000000"/ >
<zoom | evel scal e="397569609. 9759771" tile_wi dt h="256. 000000" tile_hei ght="256.000000"/>
<zoom | evel scal e="198784804. 9879885" tile_wi dt h="128.000000" tile_hei ght="128.000000"/>
<zoom | evel scal e="132523203. 3253257" tile_w dt h="85.333333" tile_hei ght="85.333333"/>
<zoom | evel scal e="66261601.66266284" tile_w dth="42. 666666" tile_hei ght="42. 666666"/ >
<zoom | evel scal e="33130800.83133142" tile_w dth="21.333333" tile_height="21.333333"/>
<zoom | evel scal e="13252320. 33253257" tile_w dth="8.5333333" tile_hei ght="8.5333333"/>
<zoom | evel scal e="6626160. 166266284" tile_w dth="4.2666666" tile_hei ght="4.2666666"/ >
<zoom | evel scal e="3313080.083133142" tile_w dth="2.1333333" tile_height="2.1333333"/>
<zoom | evel scal e="1656540. 041566571" tile_w dth="1.0666666" tile_hei ght="1.0666666"/>
<zoom | evel scal e="552180. 0138555236" tile_w dt h="0.3555555" tile_hei ght="0.3555555"/ >
<zoom | evel scal e="331308. 0083133142" tile_w dth="0.2133333" tile_hei ght="0.2133333"/>
<zoom | evel scal e="110436.0027711047" tile_w dth="0.0711111" tile_hei ght="0.0711111"/>
<zoom | evel scal e="55218.00138555237" tile_w dt h="0.0355555" tile_hei ght="0.0355555"/ >
<zoom | evel scal e="33130.80083133142" tile_w dth="0.0213333" tile_hei ght="0.0213333"/>
<zoom | evel scal e="11043.60027711047" tile_wi dth="0.00711111" tile_hei ght="0.00711111"/>
<zoom | evel scal e="3313.080083133142" tile_w dth="0.00213333" tile_height="0.00213333"/>
<zoom | evel scal e="1104.360027711047" tile_wi dth="7.111111E-4" tile_height="7.111111E-4"/>

</ zoom | evel s>

</map_tile_layer>

' DEMD_MAP'
)
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Example D-11 Tile Definition of Scale Set GoogleCRS84Quad

insert into user_sdo_cached_maps val ues(
" WMTS_E3',
"wnts annex e3 scal e set Googl eCRS84Quad',

"YES',
"YES',
"<map_tile_|layer name="WMIS_E3" inmage_format="PNG' http_header_expires="168.0"
concurrent _fetching_threads="3">
<internal _map_source base_map="DEMO MAP" data_sour ce=" WDEMD'/ >
<coordi nate_system srid="8307" m nX="-180" maxX="180" mi nY="-90" maxY="90"/>
<tile_imge width="256" height="256"/>
<tile_dpi value="90.7142857"/>
<tile_neters_per_unit value="111319.
<zoom | evel s | evel s="19" nmin_scal e="

49079327358"/ >
2132.729583849784" max_scal e="559082264. 0287178" >

<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel
<zoom | evel

tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="
tile_width="

360. 0000"
180. 0000"
90. 0000"
45.0000"
22.5000"
11. 2500"
5

tile_hei ght="360.0000" scal e="5.590822640287178E8"/ >

tile_hei ght="180.0000" scal e="2.795411320143589E8"/ >
tile_hei ght ="90. 00000" scal e="1.3977056600717944E8"/ >
tile_hei ght ="45.00000" scal e="6.988528300358972E7"/ >
tile_hei ght="22.50000" scal e="3.494264150179486E7"/ >
tile_hei ght="11. 25000" scal e="1.747132075089743E7"/ >
6250" tile_height="5.62500" scal e="8735660.375448715"/>

2.8125" tile_height="2.81250" scal e="4367830. 1877243575"/ >
1.40625" tile_height="1.40625" scal e="2183915. 0938621787"/ >
0.703125" tile_height="0.703125" scal e="1091957. 5469310894"/ >
0.3515625" tile_height="0.3515625" scal e="545978. 7734655447" | >
0.
0
0
0
0

17578125" tile_hei ght="0.17578125" scal e="272989. 38673277234"/ >

.087890625" tile_hei ght="0.087890625" scal e="136494. 693366386"/ >
.0439453125" tile_hei ght="0.0439453125" scal e="68247. 34668319"/ >
.02197265625" tile_height="0.02197265625" scal e="34123. 6733415"/>
.010986328126" tile_hei ght="0.010986328126"

scal e="17061. 8366707"/ >

<zoom | evel tile_wi dth="0.
scal e="8530. 91833539"/ >

<zoom | evel tile_wi dth="0.
scal e="4265. 45916769"/ >

<zoom | evel tile_wi dth="0.
scal e="2132. 72958384" / >

</ zoom | evel s>

</map_tile_|layer>",
' DEMD_MAP' |,
)

0054931640633" tile_hei ght="0.0054931640633"
00274658203168" tile_hei ght="0.00274658203168"

001373291015841" tile_hei ght="0.001373291015841"

Example D-12 Tile Definition of Scale Set GoogleMapsCompatible

insert into user_sdo_cached_maps val ues(
"WMIS_E4',
"wnts annex e4 scale set',

"YES',
"YES',
"<map_tile_layer name="WMIS_E4" imge_format="PNG' http_header_expires="168.0"
concurrent _fetching_threads="3">
<i nternal _map_source base_map="DEMO MAP" data_source="MWDEMD'/ >
<coor di nat e_system sri d="3857" m nX="-20037508" maxX="20037508" m nY="-20037508"

maxY="20037508"/ >

<tile_imge w dth="256" hei ght="256"/>

<tile_dpi value="90.7142857"/>

<tile_neters_per_unit value="1"/>

<zoom | evel s | evel s="19" mi n_scal e="2132. 729583849784" max_scal e=" 559082264. 0287178" >
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<zoom | evel tile_width="

scal e="5. 5908226403E8" / >

<zoom | evel tile_width="

scal e="2.7954113201E8"/ >

<zoom | evel tile_width="

scal e="1.3977056601E8" / >

<zoom | evel tile_width="

scal e="6. 9885283004E7"/ >

<zoom | evel tile_width="

scal e="3.4942641502E7"/ >

<zoom | evel tile_width="

scal e="1. 747132075089E7"/ >

<zoom | evel tile_width="

scal e="8735660. 3754487"/ >

<zoom | evel tile_width="

scal e="4367830. 1877243"/ >

<zoom | evel tile_width="

scal e="2183915. 0938621"/ >

<zoom | evel tile_width="

scal e="1091957. 5469311"/ >

<zoom | evel tile_width="

scal e="545978. 77346554" | >

<zoom | evel tile_width="

scal e="272989. 38673277"/ >

<zoom | evel tile_width="

scal e="136494. 69336638"/ >

<zoom | evel tile_width="

scal e="68247. 346683193"/ >

<zoom | evel tile_width="

scal e="34123. 673341596"/ >

<zoom | evel tile_width="

scal e="17061. 836670798"/ >

<zoom | evel tile_width="

scal e="8530. 9183353991"/ >

<zoom | evel tile_width="

scal e="4265. 4591676995"/ >

<zoom | evel tile_width="

scal e="2132. 7295838498"/ >
</zoom | evel s>

</map_tile_layer>',

' DEMO_MAP'
"),

D.3.4 Publish Tile Layers in the wmtsConfig.xml Policy File

4.0075016692E7"

2.0037508346E7"

1.0018754173E7"

5009377. 086486"

2504688. 543243"

1252344.27162"

626172. 135810"

313086. 067905"

156543. 033952"

78271.5169763"

39135. 7584882"

19567. 8792441"

9783. 93962204"

4891. 96981102"

2445.98490551"

1222. 99245275"

611. 496226378"

305. 748113189"

152. 874056594"

tile_hei ght="4. 0075016692E7"
tile_hei ght="2. 0037508346E7"
tile_hei ght="1.0018754173E7"
tile_hei ght="5009377. 086486"
tile_hei ght="2504688. 543243"

tile_hei ght ="1252344. 27162"

tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="
tile_height="

tile_height="

Appendix D

Preparing the WMTS Service for MapViewer

626172. 135810"

313086. 067905"

156543. 033952"

78271.5169763"

39135. 7584882"

19567. 8792441"

9783. 93962204"

4891. 96981102"

2445, 98490551"

1222.99245275"

611. 496226378"

305. 748113189"

152. 874056594"

To publish tile layers, you can edit and add information in the <publ i c_dat asour ces>
element in the wnt sConfi g. xm policy file, which is stored in the same location as
mapVi ewer Confi g. xn . Example D-13 shows the entries for publishing five tiles in data
source MVDEMO (TEST_EL, WMTS_E1, WMTS_E2, WMTS_E3, and WMTS_E4)
and all tile layers in data source TILSMENV.

Example D-13 Publishing Tile Layers

<publ i c_dat asour ces>
<publ i c_dat asour ce name="MWDEMD' >
<tile_layers>

ORACLE

<tile_layer
<tile_layer
<tile_layer
<tile_layer

name="TEST TL"/>
name="WMTS _E1"/>
nane="WMTS_E2"/>
nanme="WMTIS _E3"/>
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<tile_layer nanme="WMIS_E4"/>
</tile_layers>
</ publ i c_dat asour ce>
<publ i c_dat asource name="TI LSMENV" include_all _tile_layers="TRUE">
</ publ i c_dat asour ces>

D.3.5 Verify the MapViewer WMTS Service

To verify that the MapViewer WMTS service is working properly, follow these steps:

1. Restart the MapViewer server to let MapViewer retrieve the tile layer definitions
from the data source and apply the WMTS policy file.

2. Issue a GetCapabilities request in the following format, to check that the tile layers
are published and that all scale sets are shown as expected:

http://<url>:<port>/ mapvi ewer/wnt s?
REQUEST=Cet Capabi | i t i es&SERVI CE=WMTS&VERSI ON=1. 0. 0
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Index

A

accelerator keys

for Map Builder tool menus, 5-3
adding themes to a map, 2-79
advanced style, 2-2

thematic mapping and, 2-69

XML format for defining, A-9
ALL_SDO_CACHED_MAPS view, 2-98
ALL_SDO_MAPS view, 2-94, 2-98
ALL_SDO_STYLES view, 2-94, 2-96
ALL_SDO_THEMES view, 2-94, 2-98
allow_jdbc_theme_based_foi attribute, 1-24
allow_local_adjustment attribute, 1-15
annotation text themes, 2-62
APls

JavaScript for Oracle Maps, 4-1

MapViewer XML

adding a WMS map theme, C-14

appearance

attributes affecting theme appearance, 2-78
area style, 2-2

XML format for defining, A-8
authentication

WMS map themes, C-17
auto-update of cached map tiles, 3-30
automatic legends, 2-83
AWT headless mode support, 1-4
azimuthal equidistant projection

used for globular map projection, 1-16

B

background color

for WMS requests, C-5
bar chart marker style

XML format for defining, A-14
base maps, 2-79

definition (example), 2-80

for WMS requests, C-5

XML format, A-1

XML format for defining, A-23
BASEMAP parameter (WMS), C-5
BBOX parameter (WMS), C-5
BGCOLOR parameter (WMS), C-5
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binding parameters, 2-16
bitmap masks
with GeoRaster themes, 2-36
bounding box
for WMS requests, C-5
bucket style
specifying labels for buckets, 2-5
XML format for defining, A-10
built-in map tile layers, 4-7

C

cache

auto-update of cached map tiles, 3-30

metadata, 2-86

spatial data, 1-16

with predefined themes, 2-18
caching attribute

for predefined theme, 2-19, A-21
catalog data sources, 2-87
cluster

deploying map visualization component on

middle-tier cluster, 1-34

collection bucket style

with discrete values, A-11
collection style

XML format for defining, A-15, A-16
color scheme style

XML format for defining, A-12
color stops (heat map), A-16
color style, 2-2

XML format for defining, A-2
container data source, 1-23
container theme name (heat map), A-16
container_ds attribute, 1-23
container-controlled logging, 1-12
cookie

getting authenticated user’s name from, 1-38
coordinate system, 2-79
cross-schema map requests, 2-91
custom spatial provider

creating and registering, B-1

s_data_provider element, 1-18
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D

data providers

nonspatial, 1-18
data sources

catalog, 2-87

container_ds attribute, 1-23

explanation of, 2-86

for WMS requests, C-5
DATASOURCE parameter (WMS), C-5
DBA_SDO_STYLES view, 2-96
debug mode

topology themes, 2-44
decorative aspects

attributes affecting theme appearance, 2-78
dirty cached map tiles, 3-30
dirty tile_auto_update element, 3-30
dot density marker style

XML format for defining, A-14
dynamic tile layers, 4-11
DYNAMIC_STYLES parameter (WMS), C-6
dynamically defined styles, 2-3

for WMS requests, C-6
dynamically defined themes, 2-23

E

EPSG

in SRS parameter (WMS), C-7
EXCEPTIONS parameter (WMS)

for GetFeaturelnfo request, C-11

for GetMap request, C-6
external attribute data, 2-75

F

feature labels

support for translation, 2-19
FEATURE_COUNT parameter (WMS), C-12
features of interest (FOIS)

allow_jdbc_theme_based_foi attribute, 1-24
field element

for hidden information, A-22
FOls

allow_jdbc_theme_based_foi attribute, 1-24
FORMAT parameter (WMS), C-6

G

geodetic data
projecting to local non-geodetic coordinate
system, 1-15
GeoRaster themes, 2-29
bitmap masks, 2-36
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GeoRaster themes (continued)
reprojection, 2-37
setting polygon mask, 2-30
theme_type attribute in styling rules, A-20
GetCapabilities request and response, C-8
GetFeaturelnfo request
specifying attributes to be queried, C-13
supported features, C-10
GetMap request
parameters, C-3
globular map projection, 1-16
Google Maps
built-in map tile layers, 4-7
transforming data to the Google Maps
coordinate system, 4-9
grid sample factor (heat map), A-16
GridLink data source, 1-28

H

headless AWT mode support, 1-4
heat map style
XML format for defining, A-16
HEIGHT parameter (WMS), C-6
hidden information (SVG maps)
hidden_info element, A-22
hidden_info element, A-22
high availability
using map visualization component with,
1-34

image format

for WMS requests, C-6
image marker style

XML format for defining, A-5
image themes, 2-26

theme_type attribute in styling rules, A-20
images

getting sample image for a style, 2-9
INFO_FORMAT parameter (WMS), C-12
internationalization

translation of feature labels, 2-19

J

JavaScript API for Oracle Maps, 4-1
JDBC theme-based features of interest, 1-24
JDBC themes, 2-23
saving complex SQL queries, 2-25
join view
key_column styling rule attribute required for
theme defined on join view, A-21
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K

key_column attribute
for theme defined on a join view, A-21

L

label attribute, 2-71
label_max_scale attribute, 2-81
label_min_scale attribute, 2-81
labeling of spatial features, 2-14
label styles for individual buckets, 2-5
primary and secondary labels, 2-22
translation of feature labels, 2-19
LAYERS parameter (WMS), C-6

legend, 2-82
automatic, 2-83
example, 2-82

for WMS requests, C-7
LEGEND_REQUEST parameter (WMS), C-7
line style, 2-2

XML format for defining, A-6
Linear Referencing System (LRS) themes, 2-67
load balancer

using map visualization component with,

1-34
local geodetic data adjustment

specifying for map, 1-15
logging element, 1-12
logging information, 1-12

container-controlled, 1-12
logo

specifying for map, 1-14
longitude/latitude coordinate system, 2-79
LRS (Linear Referencing System) themes, 2-67

M

Map Builder tool, 5-1
running, 5-1
user interface (Ul), 5-2
map cache auto-update, 3-30
map data server, 3-1
Map Data Server (MDS), 1-24
map image file information, 1-13
map legend, 2-82
example, 2-82
map logo, 1-14
map note, 1-14
map rendering, 1-35
map requests
cross-schema, 2-91
map tile layers
built-in, 4-7
XML format for defining, A-24
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map tile server, 3-12
configuring, 1-22
map title, 1-14
map visualization component
configuration file sample, 1-6
map data server, 3-1
map tile server, 3-12
prerequisite software, 1-4
servers, 3-1
map_tile_server element, 1-22
mapbuilder.jar file, 5-1
mapdefinition.sql file, 2-95
mappers (renderers), 2-86
number of, 1-23
mapping profile, 2-2
maps, 1-35, 2-79
creating by adding themes and rendering,
2-79
explanation of, 2-80
how they are generated, 2-89
metadata view, 2-94
scale, 2-80
size, 2-80
mapViewerConfig.xml configuration file
sample, 1-6
marker style, 2-2
orienting, 2-8
using on lines, A-5
XML format for defining, A-3
masks
bitmap (GeoRaster themes), 2-36
max_scale attribute, 2-81
MDS (Map Data Server), 1-24
mds.xml file, 1-24
metadata cache, 2-86
metadata views, 2-94
mapdefinition.sql file, 2-95
middle-tier cluster
deploying map visualization component on,
1-34
min_scale attribute, 2-81
Multi data source, 1-30
MVTHEMES parameter (WMS), C-7

N

network analysis
shortest-path, 2-42
within-cost, 2-42
network themes, 2-39
theme_type attribute in styling rules, A-20
networked drives
using map visualization component with,
1-34
nonspatial data provider, 2-75
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nonspatial data providers

registering, 1-18
note

specifying for map, 1-14
ns_data_provider element, 1-18
number_of _mappers attribute, 1-23, 2-86

O

OGC (Open GIS Consortium)
WMS support by map visualization
component, C-1
WMTS support by map visualization
component, D-1
omserver (in URL)
getting a sample image of a style, 2-10
Open GIS Consortium
WMS support by map visualization
component, C-1
WMTS support by map visualization
component, D-1
Oracle Map Builder tool, 5-1
Oracle Maps, 2-99, 4-1
JavaScript API, 4-1
map tile server, 3-12
Oracle Real Application Clusters (RAC)
using map visualization component with,
1-27
orientation vector
using with an oriented point, 2-7
oriented points
pointing label or marker in direction of
orientation vector, 2-7
out-of-bounds color (tile), 3-19
overlapping text style, 2-11

P

parameters
binding, 2-16
plsqgl_package attribute, 1-24
polygon mask
setting for GeoRaster theme, 2-30
polygon_mask attribute, 2-30
predefined themes, 2-12
caching of, 2-18
LAYERS parameter (WMS), C-6
WMS map, C-16
prerequisite software for using map visualization
component, 1-4
primary labels
linear features, 2-22
projection of geodetic data to local non-geodetic
coordinate system, 1-15
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Q

query type

for WMS requests, C-12
QUERY_LAYERS parameter (WMS), C-12
QUERY_TYPE parameter (WMS), C-12

R

RAC (Oracle Real Application Clusters)
using map visualization component with,
1-27

radius

for WMS requests, C-12
RADIUS parameter (WMS), C-12
Real Application Clusters (Oracle RAC)

using map visualization component with,

1-27

redlining, 4-1
renderers (mappers), 2-86

number_of mappers attribute, 1-23
rendering a map, 2-79

secure map rendering, 1-35
rendering styles

with scale ranges, 2-18
reprojection

with GeoRaster themes, 2-37
REQUEST parameter (WMS)

GetMap or GetCapabilities, C-7
required software for using map visualization

component, 1-4

rules

styling, 2-13

S

sample image
getting for a style, 2-9
save_images_at element, 1-13
scalable styles, 2-4
scale of map, 2-80
scale ranges
with rendering styles, 2-18
secondary labels
linear features, 2-22
secure, 1-35
secure map rendering, 1-35
plsgl_package attribute, 1-24
web_user_type attribute, 1-24
secure rendering, 1-35
security
security_config element, 1-16
security_config element, 1-16
seq attribute, 2-71
SERVICE parameter (WMS), C-7
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shortcut keys
for Map Builder tool menus, 5-3
shortest-path analysis, 2-42
size of map, 2-80
spatial data cache
customizing, 1-16
spatial data provider
custom, 1-18
spatial_data_cache element, 1-16
spot light radius (heat map), A-17
SRS mapping
customizing, 1-19
SRS parameter (WMS), C-7
Srs_mapping element, 1-19
sticky attribute for text style, 2-9
styles, 2-2
advanced, 2-2
thematic mapping and, 2-69
XML format for defining, A-9
allowing text style overlapping, 2-11
area, 2-2
XML format for defining, A-8
bar chart
XML format for defining, A-14
bucket
specifying labels for buckets, 2-5
XML format for defining, A-10
collection
XML format for defining, A-15, A-16
color, 2-2
XML format for defining, A-2
color scheme
XML format for defining, A-12
dot density
XML format for defining, A-14
dynamically defined, 2-3
getting sample image, 2-9
heat map
XML format for defining, A-16
image marker
XML format for defining, A-5
label styles for buckets, 2-5
line, 2-2
XML format for defining, A-6
marker, 2-2
XML format for defining, A-3
metadata view, 2-94
scaling size of, 2-4
text, 2-2
XML format for defining, A-8
TrueType font-based marker
XML format for defining, A-5
variable marker
XML format for defining, A-13
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styles (continued)
vector marker
XML format for defining, A-4
XML format, A-1
STYLES parameter (WMS), C-7
styling rules, 2-13, A-1
XML format for specifying, A-18

T

templated themes, 2-16
temporary styles
See dynamically defined styles
text style, 2-2
orienting, 2-7
sticky attribute, 2-9
XML format for defining, A-8
thematic mapping, 2-69
using external attribute data, 2-75
theme_type attribute
for certain types of predefined themes, A-20
themes, 2-11
adding to a map, 2-79
annotation text, 2-62
attributes affecting appearance, 2-78
dynamically defined, 2-23
for WMS requests, C-7
GeoRaster, 2-29
setting polygon mask, 2-30
theme_type attribute in styling rules,
A-20
image, 2-26
theme_type attribute in styling rules,
A-20
JDBC, 2-23
LRS (Linear Referencing System), 2-67
metadata view, 2-94
network, 2-39
theme_type attribute in styling rules,
A-20
predefined, 2-12
setting GeoRaster theme polygon mask, 2-30
styling rules, A-18
templated, 2-16
topology, 2-43
debug mode, 2-44
theme_type attribute in styling rules,
A-20
virtual mosaic, 2-37
WEFS, 2-46
WMS map
adding, C-14
adding (XML API), C-14
authentication with, C-17
WMTS, 2-50
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themes (continued)
Workspace Manager support, 2-93
XML format, A-1
tile background color, 3-19
tile layers
dynamic, 4-11
tile out-of-bounds color, 3-19
tile server (map visualization component), 3-12
title
specifying for map, 1-14
topology themes, 2-43
debug mode, 2-44
theme_type attribute in styling rules, A-20
translation
of feature labels, 2-19
TRANSPARENT parameter (WMS)
supported for PNG format, C-7
TrueType font-based marker style
XML format for defining, A-5

U

unit of measurement

for WMS requests, C-13
UNIT parameter (WMS), C-13
use_globular_projection option, 1-16
USER_SDO_CACHED_MAPS view, 2-98
USER_SDO_GEOM_METADATA view

entry for predefined theme based on a view,

2-13

inserting row into, 2-13
USER_SDO_MAPS view, 2-94, 2-98
USER_SDO_STYLES view, 2-94, 2-96
USER_SDO_THEMES view, 2-94, 2-98
USER_SDO_TILE_ADMIN_TASKS view, 2-96

V

variable marker style
XML format for defining, A-13
vector marker style
XML format for defining, A-4
VERSION parameter (WMS), C-7
views
key_column styling rule attribute required for
theme defined on join view, A-21
metadata, 2-94
virtual mosaic themes, 2-37

W

Web Map Service (WMS) protocol, C-1
adding a WMS map theme, C-14
setting up for MapViewer, C-1

See also entries starting with "WMS"
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Web Map Service (WMTS) protocol, D-1
See also entries starting with "WMTS"

Web Map Tile Service (WMTS) protocol, D-1
web_user_type attribute, 1-24
WES themes, 2-46
WGS 84 coordinate system, 2-79
WIDTH parameter (WMS), C-8
within-cost analysis, 2-42
WMS Capabilities responses

customizing, 1-19
WMS data source

default for GetMap requests, C-4
WMS map themes

adding, C-14

XML API, C-14

authentication with, C-17

predefined, C-16
wms_config element, 1-19
wms_getmap_request element, C-14
WMTS Capabilities responses

customizing, 1-20
WMTS themes, 2-50
wmts_config element, 1-20
Workspace Manager

support in map visualization component, 2-93
workspace_name attribute, 2-93
workspace_savepoint attribute, 2-93

X

X parameter (WMS), C-13
X11 DISPLAY variable
no need to set when using AWT headless
mode, 1-4

XML
format for base maps, map tile layers
XML format, A-1
format for map tile layers, A-1
format for styles, A-1
format for themes, A-1

Y
Y parameter (WMS), C-13
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