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ArcXML Conventions

The ArcXML element structure includes the element name, attributes, and child
elements. Elements and attributes in ArcXML are case sensitive.

Element Name

=MATP
dynamic ="trus | false" [false]
-

(m) <LAYER... /=
<PROPERTIES... /=
<WOREKSPACES... /=

{JT&AP:-

Bold: Attrabute or child element is required.
(m): Child element can be used multiple times.

N

1. The opening element starts with a less than symbol (<) and is followed by its
name. Elements are always written in uppercase letters.

2. The opening element ends with a greater than symbol (>).

3. The closing element is similar to the opening element. It begins with the less than
symbol and a forward slash (/) and is followed by its name. The element ends
with a greater than symbol.

4. If the element includes any attributes, they are included after the opening element.

All child elements are inserted before the closing element.

9]
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Attributes

dynarmc ="true | false” [false]

id =" string"

1. Attributes are always written in lowercase letters. If the attribute is required, it is
bold. A definition of each attribute is found in the attribute table for the element.

2. [If an attribute has a defined list of valid values, all possible values are listed. Only
one value can be used at a time. Attribute values are always placed inside double
quotes ("), and the text is not case sensitive unless noted. However, if you are
using an XML Data Type Definition (DTD) to validate map configuration files,
requests, and responses, the text is case sensitive. The enumerated values in the
DTD are the same case as defined for each element attribute in this document. In
general, most attribute values are all lowercase.

3. Ifthe attribute has a default value, it is listed in brackets after the attribute list or
type.

4. If an attribute does not have a list of known values, the value type is listed such as
double, integer, and string.

Child Elements

=WORESPACES... /=

<CONFIG . /> [Or] [}

<REQUERST... /= fOr]
<RESPONSE... /= [Or]
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1. Child elements are always written in uppercase letters. If the child element is
required, it is bold. Each child element is linked to the corresponding page
describing that element.

2. Some child elements can be used multiple times. If this is the case, the letter "m"
in parentheses (m) is in front of the child element.

3. In some cases, special instructions are given in brackets after the element. The
most common scenario is when a group of child elements is listed but only one
child element can be used. In this example, [Or] means to select one child element
from the group. More details are given in the Restrictions section to explain
special instructions.
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ArcXML Documents

The following related ArcXML documents and files are included with ArcIMS:

A WebHelp version of the ArcXML Programmer's Reference Guide in HTML.

A printable version of the ArcXML Programmer's Reference Guide in PDF
format.

An ArcXML DTD. An XML Data Type Definition (DTD) is available for use
with ArcXML 1.1. This DTD defines the structure rules for the elements and
attributes in ArcXML and checks for document validity. The DTD can be used
with many XML editors, but since ArcIMS requires UTF-8 encoding, editors that
support UTF-8 encoding are recommended. The following two editors support
UTF-8 encoding:

o XML Spy: http://www.xmlspy.com
o Xeena: http://alphaworks.ibm.com/tech/xeena

When using the DTD with ArcXML, element names, attributes, and enumerated
attribute values are case sensitive as defined in the DTD. Arc XML element names
are always uppercase. Attributes are always lowercase. Enumerated attribute
values are generally all lowercase.

When using the DOCTYPE statement in a map configuration file, request, or
response, the statement must come second after the XML declaration line. The
DOCTYPE statement contains information on the location of the DTD. For
example:

<?xml version="1.0" encoding="UTF-8" 2>
<!'DOCTYPE ARCXML SYSTEM "<dtd_location>\arcxml.dtd">
<ARCXML version="1.1">

</ARCXML>

The DTD file referenced in the DOCTYPE statement must point to a valid
directory and ArcXML DTD. On Windows, UNC paths are permitted in addition
to absolute paths.

A note when using map configuration files in ArcIMS Author that have been
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edited with an XML editor: if the file includes a DOCTYPE statement, this line
will be deleted if you save the file in ArcIMS Author.

e A directory of shapefiles commonly used with examples throughout the guide.
Shapefiles included are cntry94, cities, states, province, world30, and some New
York City shapefiles.
On Windows, the ArcXML documents and files are installed in the following directory:

e <ArcIMS Installation Directory>\ArcIMS\Documentation\Arc XML _Guide

On UNIX, the DTD, the ArcXML Programmer's Reference Guide in WebHelp and PDF
formats, and the shapefiles are found in the directory:

e SAIMSHOME/Documentation/ArcXML_Guide

The ArcXML documents are also available from ArcIMS Online:
http://support.esri.cony/.
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What's New in ArcXML 1.1 for ArcIMS 9.0

The following changes have been made to ArcXML 1.1 since the release of ArcIMS
4.0.1.

New elements and attributes:

o CAPABILITIES
o disabledtypes
o Sservertype
e DATASET
o description
e EXTRACTPARAMS
o codepage
e GCSTYLE
o spellingsensitivity
e GET _GEOCODE
o spellingsensitivity
e SDEWORKSPACE
o localcodepage
e SERVICE
o version

Changes to element and child element relationships

« IMAGE
o ENVELOPE is always returned in response. Prior to ArcIMS 9.0,
ENVELOPE was not returned if only a legend but no map was requested.
e SERVICEINFO
o Child element CAPABILITIES is always returned in response. Prior to
ArcIMS 9.0, CAPABILITIES was returned only if forbidden tags were
listed.

Attribute updates

The following elements have updated attributes.

« ERROR
o The attributes machine, processid, and threadid are no longer required.
They are optional.
e GET_SERVICE_INFO
o toctype —GIF is now a valid format.
e OUTPUT
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o type—In GET LAYOUT requests, SVG and GIF are valid output formats.
In GET_IMAGE requests, GIF is now a valid format for ArcMap Image
Services.
o SIMPLELABELRENDERER, VALUEMAPLABELRENDERER
o howmanylabels — default is now specified as “one label per name”.
o labelbufferratio — default is now specified as “0.0”.
e SHIELDSYMBOL
o antialiasing — default is “true”, but “false” is now valid.
e RASTERMARKERSYMBOL, RASTERFILLSYMBOL,

RASTERSHIELDSYMBOL
o url—required for Feature Services but not Image or ArcMap Image
Services
o image — required for Image and ArcMap Image Services but not Feature
Services

Deprecated metadata elements and attributes

The following metadata elements and attributes are no longer valid with Metadata
Services. They have been removed from the documentation. However, for backward
compatibility, the Spatial Server will process these elements and attributes. However, you
will likely receive an incorrect or empty response.

e PUT METADATA SEMANTIC
o Element and all attributes no longer supported.
e SEMANTIC PAIR
o Element and all attributes no longer supported.
e WORD
o Element and all attributes no longer supported.
e GET_COLLECTION_INFO
o Removed orderby, tag, zcode attributes.
o Removed "words" as a known value for collection.
e METADATA_ CONTENT
o Removed minwordlength, index numbers attributes.

e TAGTEXT
o Removed zcode attribute.
¢« TAGVALUE

o Removed zcode attribute.

Other deprecated elements

The following elements associated with EditNotes have been deprecated. These elements
are fully supported for ArcIMS 9.0 but may be removed in a future release of ArcIMS.

o ADDEDFEATURES
o DELETEDFEATURES
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e MARKUP
 MARKUPLAYER
« MODIFIEDFEATURES

Other items of note

The following notes and restrictions have been added to the documentation or been
updated to help reduce any ambiguity on the given topic.

e CALLOUTMARKERSYMBOL — This symbol cannot be used in acetate layers.

e LOCALE, UIFONT - The information in these elements is used by the ArcIMS
Java clients and ArcExplorer 9 to determine the local environment of your
ArcIMS site. Although this information is included in the map configuration file,
it is not used by the ArcIMS Spatial Server. Changing the attribute values will not
change the locale of the Spatial Server.

e GET EXTRACT —Only X and Y values are extracted to the shapefile. Z and M
values are not extracted.

e OBIJECT — An acetate layer is designed to show a limited number of graphic
features and is not designed for displaying large numbers of features. If you add
many features to an acetate layer, a noticeable degradation in response time and
performance is likely. If too many features are added, the service may stop
responding.

e PARTITION - Partitions are valid only when used in an Image Service.

e RASTERMARKERSYMBOL, SIMPLEMARKERSYMBOL,
TRUETYPEMARKERSYMBOL — The attribute usecentroid is not valid with
acetate layers.

« RASTER RENDERER, RASTER EXACT, RASTER OTHER,

RASTER RANGE — Valid only with layers that specify a single image. Not valid
with an image directory or image catalog.

e SCALE — This element is valid only when using GET LAYOUT with ArcMap
Image Services.

o SCALEDEPENDENTRENDERER — If you find that labels are not drawing at
certain scales when using multiple SCALEDEPENDENTRENDERERS, try using
both upper and lower attributes for each SCALEDEPENDENTRENDERER.

o SPATIALFILTER — Using MULTIPOINT as a filter against a point or line layer
will yield no results. Instead, a small envelope should be generated around this
point. The envelope can then be used as the filter. Similarly, POLYLINE used
against a point will yield no results. If desired, an envelope can be generated
around the line for use as a filter.

e SPATIALFILTER — When using relation="envelope_intersection" on ArcSDE
layers, no features are returned when

e MULTIPOINT is used.
e a POLYLINE where all x-coordinates or all y-coordinates are the same.
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The reason is that all points and some lines do not have an associated envelope
and hence cannot be used to query features using "envelope intersection". Use
relation="area_intersection" instead.

o SPATIALQUERY -

e When joining tables in ArcSDE, ArcSDE layers can only be joined to
other tables within the same schema in the relational database
management system (RDBMS).

e A date query for ArcMap Image Services uses the same syntax as you
would use in ArcMap. The format differs depending on the data type that
the map is referencing.

e SIMPLELABELRENDERER, VALUEMAPLABELRENDERER —

e Only one label renderer can be used per layer. Additional label renderers
are not processed.

e The attribute rotationalangles is valid only with point layers.

o DATASET — When using raster layers in ArcSDE, the default raster column
name is now “RASTER?”. In previous versions of ArcSDE, the name was
“IMAGE”. The examples in this document have been updated with “raster”. An
example DATASET name is SDE.SDEUSER.MYIMAGE.RASTER.
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What's New in ArcXML 1.1 for ArciMS 4.0.1

The following changes have been made to ArcXML 1.1 since the release of ArcIMS 4.0.
ArcXML 1.1 has several new elements and attributes. The new or changed features are
described below.

New elements and attributes to support the Metadata
Server

The following elements have been added to support the Metadata Server. For more
information on using the Metadata Server, see Creating and Using Metadata Services.

« AREA
« CHANGE OWNER

The following elements have new attributes.

e DOCUMENTINFO
o content

e METADATA CONTENT
o index numbers

e« TAGVALUE
o Notequalto

e SEARCH METADATA
o gndextent
o fulloutput

The following elements have attributes with new values.

e ENVELOPE
o spatialoperator has the following additional values: “overlaps2”,
“fuzzywithin”, and “fuzzyequals”
e METADATA DATASET
o content has the following additional values: “mapFiles” and
“geographicActivities”
e PUT METADATA
o content has the following additional values: “mapFiles” and
“geographicActivities”
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The following elements have attributes values that were removed.

e GET COLLECTION_INFO
o orderby has the following value removed: “frequency”

The following element has been moved and has a new parent element.

e ADD RELEVANCE FEEDBACK was a child element to GET METADATA.
It is now a child element to PUBLISH METADATA.

Element updates to support the ArcMap Server

The following elements have changes. Additional information on using the ArcMap
Server elements can be found in the introductory section of this guide.

e« DATAFRAME
o Added LAYERLIST as a child element.

New support in configuration files
The following elements have updates:

e ENVELOPE
o Two extents for establishing the initial extent and an extent limit can be
included in a map configuration file. See information under name.
e IMAGEGENERALIZATION
o The mode attribute can now accept non-negative values along with “true”
and “false”. The default remains “true”.

Changes in GET_FEATURES/FEATURES

e You can retrieve both a feature count and a global envelope in the same response
without including FEATURE elements. For details, see the Notes section for
GET FEATURES and FEATURES.

Changes in legend for raster layers

You can choose whether to include raster pixel values in the legend when a colormap or
RASTER RENDERER is used. The following element has new attributes.

e DATASET
o showcolormaplegend
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New attributes to support image streaming (Image
Server only)

The following elements have new attributes to support image streaming. Image
streaming is supported with Image Services only and has been implemented in the Java
Connector. No other connectors support this functionality.

e LEGEND

o Ype
o OUTPUT

o method

o type

New elements for managing Spatial Servers and Virtual
Servers from the command line

The following elements were added to the ArcXML documentation for convenience.
These elements are not new and were previously documented in the ArcIMS Help. You
can use these elements along with SERVICES and SERVICE to manage and ArcIMS site
from the command line.

VSERVER
VSERVERS
PSERVER
PSERVERS
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What's New in ArcXML 1.1 for ArciMS 4.0

ArcXML 1.1 has several new elements and attributes. The new or changed features are
described below. New elements were added to support the Metadata and ArcMap
Servers. In addition, some elements were added for supporting some new functionality
with raster images.

New Documents and Examples

Several documents have been added to the ArcXML 1.1 introductory section that provide
comprehensive explanations and additional examples on the ArcMap Server:

e Using GET IMAGE and IMAGE with ArcMap Image Services
e Using GET LAYOUT and LAYOUT with ArcMap Image Services
e Using GET SERVICE INFO and SERVICEINFO with ArcMap Image Services

New Elements to support the Metadata Server

The following elements have been added to support the Metadata Server. For more
information on using the Metadata Server, see Creating and Using Metadata Services.

These elements are used to publish metadata documents to the Metadata Server.

CHANGE _METADATA ACCESS
DELETE_METADATA

DELETE METADATA RELATIONSHIP
GET_UUID

METADATA ACTION
METADATA_CHILD
METADATA_SIBLING
METADATA_SOURCE

PUBLISH METADATA

PUT METADATA

PUT METADATA RELATIONSHIP
PUT METADATA_SEMANTIC
PUT USER

RENAME_METADATA

RESET

SEMANTIC_PAIR

THUMBNAIL

UUID
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These elements are used to browse metadata documents that have been published to the
Metadata Server.

ADD RELEVANCE FEEDBACK
COLLECTION_INFO

CONTENT _INFO
DOCUMENTINFO

FULLTEXT
GET_COLLECTION_INFO
GET_CONTENT _INFO
GET_METADATA
GET_METADATA DOCUMENT
GET_ROOT DATASET

GET _USER

METADATA

METADATA_ ACTION
METADATA DATASET
SEARCH METADATA

SUBSET

TAG

TAGTEXT

TAGVALUE

UPDATED

USER

WORD

ENVELOPE has a new attribute spatialoperator to support metadata searches.

These elements are used in metadata configuration files.

ADMIN TABLE
METADATA_ CONFIG
METADATA_ CONTENT
RESPONSE COLUMN
TABLE NAME

New Elements to support the ArcMap Server

The following elements have been added to support the ArcMap Server. Additional
information on using the ArcMap Server elements can be found in the introductory
section of this guide.

DATAFRAME
DATAFRAMEINFO
GET LAYOUT
LAYOUT
LAYOUTINFO
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o SCALE

e TOC

« TOCCLASS
« TOCGROUP

The following elements have new attributes to support the ArcMap Server.

e GET FEATURES.
o dataframe
e GET IMAGE
o dataframe
e GET_SERVICE INFO
o dataframe
o toc
o ltoctype

New Elements to support raster images (Image Server
only)

The following elements can be used in map configuration files to classify image pixel
values.

RASTER_EXACT
RASTER OTHER
RASTER RANGE
RASTER_RENDERER

The following element can be used to turn off image generalization.

o IMAGEGENERALIZATION

New Elements to support identifying raster pixel values
(Image and ArcMap Servers)

The following elements can be used to identify the value of a pixel in an Image or
ArcMap Image Service.

BAND

BANDS
GET_RASTER_INFO
RASTER_INFO
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Elements with New Attributes

The following elements have new attributes. Only the new attributes are listed here:

e BUFFER
o project

Elements with New Child Elements

The following element has new child elements. Only the new elements are listed here:

e OBIJECT
o POLYLINE, MULTIPOINT, POLYGON
o GRADIENTFILLSYMBOL, HASHLINESYMBOL,
RASTERFILLSYMBOL, RASTERMARKERSYMBOL,
SIMPLELINESYMBOL, SIMPLEMARKERSYMBOL,
SIMPLEPOLYGONSYMBOL, TRUETYPEMARKERSYMBOL

Deprecated Elements

The following elements have been deprecated in ArcIMS 4.0. You can still use them, but
ArcIMS 4 is the last version they will be supported.

e AVIMSWORKSPACE
o MOIMSWORKSPACE
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Introduction to ArcXML

ArcXML is the protocol for communicating with the ArcIMS Spatial Server. An ArcIMS
Spatial Server is the backbone of ArcIMS and provides the functional capabilities for
accessing and bundling maps and data into the appropriate format before sending the data
back to a client. In order to understand ArcXML, it is first necessary to understand how
configuration files, ArcIMS services, requests, and responses relate to each other and
how they interact with the ArcIMS Spatial Server.

The figure below is a diagram showing the interaction between the ArcIMS Spatial
Server and configuration files, services, requests, and responses. The numbers in the
diagram reflect the different steps involved in communicating with the ArcIMS Spatial
Server:

o In Step 1, you create a configuration file.

e In Step 2, you use ArcIMS Administrator to start an ArcIMS Service on the
ArcIMS Spatial Server. The configuration file from Step 1 is the input to the
service.

o In Step 3, the ArcIMS Spatial Server receives a request in ArcXML.

e In Step 4, the ArcIMS Spatial Server generates a response in ArcXML.

ArclMS
Spatial
Server

ArcIMS Service
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Step 1: Creating a Configuration File

In Step 1, a configuration file is generated. You create a map configuration file for Image
and Feature Services using ArcIMS Author or by using a text or XML editor. For
Metadata Services, you create a metadata configuration file using a text or XML editor.
For ArcMap Image Services, you use ArcMap to generate an ArcMap document, which
is treated the same as a map configuration file by ArcIMS. These files are in binary
format and cannot be edited outside of ArcMap.

The next figure shows a map in ArcIMS Author with two layers: STATES and CITIES.

F fsciMS Aulhos M=
Fila Edt Wew Layer Tools Help
CHReda @2 ga@ang ORGHLEF 2
Legent | Layars| ]
W
¥| ETATES
|
¥ -120 TR One Inch= 6,675,874 Faul
¥ 33762 e AR 1
Rea

When this file is saved in ArcIMS Author, the result is a map configuration file, written
in ArcXML, containing layer information on STATES and CITIES. The file has an *.axl
extension. In this example, assume the file is named usa.ax!.

Usa.ax]l map configuration file using ArcXML:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-125" miny="25" maxx="-67" maxy="50"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\USA" />
</WORKSPACES>
<LAYER type="featureclass" name="States" visible="true"
id="States">
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<DATASET name="STATES" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="0,0,255" filltype="solid" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true"
id="Cities">
<DATASET name="CITIES" type="point" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="255,0,0" width="6" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The element that distinguishes a map configuration file from a request or response is
CONFIG. Elements within the CONFIG element, such as PROPERTIES,
WORKSPACES, and LAYER, help define the characteristics of the map.

Step 2: Starting an ArcIMS Service

An ArcIMS service is a process that runs on the ArcIMS Spatial Server. You can think of
a service as a portal to the Spatial Server. Spatial Server functionality is accessible only
through services running on the server.

In Step 2, a map configuration file, such as usa.axl or an ArcMap document (*.mxd or

* pmf), is the input to an ArcIMS service. When starting a service, you must assign the
service to a Feature Server, Image Server, or ArcMap Server. The naming of an ArcIMS
service is independent of the name of the input map configuration file. For example,
usa.axl can be the input file to an Image Service named usa_image.

A map configuration file provides drawing instructions for each layer in the service. For
example, the usa_image service is instructed, by default, to draw the STATES layer with
a blue polygon fill and the CITIES layer with a red marker.

Step 3: Sending a Request

In Step 3, once an ArcIMS service such as usa_image is running on the ArcIMS Spatial

Server, requests can be sent to the service. Requests are generated by a client such as the
ArcIMS HTML Viewer, Java Viewers, or any viewers using the ColdFusion Connector,
ActiveX Connector, Java Connector, or .NET Link. The requests are:

« GET IMAGE

« GET FEATURES

« GET GEOCODE

« GET EXTRACT

« GET SERVICE INFO
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« GET RASTER INFO

« GET LAYOUT

« GET METADATA

« PUBLISH METADATA

The element that distinguishes a request from other types of ArcXML files is REQUEST.
For example, to request a map, a GET IMAGE request can be made:

A sample request:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-125" miny="25" maxx="-67" maxy="50" />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

When the above request is sent to the usa_image service, the result is a map that looks
like the original map defined in ArcIMS Author. The layer symbol definitions from the
service are used: blue for the states and red for the cities.

A request can also override some of the information in a service by asking for a new map
at a different scale, turning layers on and off, requesting a subset of the attribute data,
changing the projection, or adding acetate layers, among other things. With an Image
Service, a request can also be used to change the rendering of a layer or add new data in
dynamic layers. In the next example, a request is sent to the usa_image service asking for
information at a new zoom scale and changing the color of the States layer from blue to
yellow.

Request to change the zoom area and layer color of an ArcIMS service:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
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<ENVELOPE minx="-88" miny="30" maxx="-67" maxy="50.0" />
<IMAGESIZE width="500" height="350" />

<LAYERLIST>
<LAYERDEF id="States" visible="true" >
<SIMPLERENDERER>

<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,255,0" />
</SIMPLERENDERER>
</LAYERDEF>
</LAYERLIST>
</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

The new map, when drawn, has new rendering for the States layer and is zoomed in to a
new scale.

Note that because of architectural differences with the ArcMap Server, layer rendering
and symbology cannot be changed through a request to an ArcIMS Image Service. Using
the same request above, the same extent would show, but the rendering for the States
layer would not change from what is in the ArcMap document.

Step 4: Receiving a Response

In Step 4, when the ArcIMS Spatial Server processes a request, the results are returned in
a response. The element that distinguishes a response from other types of ArcXML files
is RESPONSE. For example, an IMAGE response contains the name and location of the
map generated during a GET IMAGE request. The following example shows a possible
IMAGE response from the usa_image service.
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A sample response:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-87.5" miny="30.0" maxx="-59.5" maxy="50.0" />
<OUTPUT
url="http://mycomputer.domain.com/output/usa image MYCOMPUTER2953026.jpg"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

There are nine request and response pairs in ArcIMS:

Request Response More Information

e Using
GET IMAGE and
IMAGE with
Image Services

e Using
GET IMAGE and
IMAGE with
ArcMap Image
Services

GET _IMAGE IMAGE

e Using
GET _FEATURES

GET _FEATURES FEATURES and FEATURES

e Summary of

GET GEOCODE GEOCODE Geocoding
B Elements
e Using
GET EXTRACT
CEIERIRACE FRIRACT and EXTRACT
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e Using
GET_SERVICE _
INFO and
SERVICEINFO
with Image and
Feature Services

GET_SERVICE_ INFO SERVICEINFO e Using
GET_SERVICE _
INFO and
SERVICEINFO
with ArcMap
Image Services

e Using
GET LAYOUT
and LAYOUT
with ArcMap
Image Services

GET LAYOUT LAYOUT

GET_RASTER INFO RASTER_INFO
GET METADATA METADATA

Refer to child elements of

PUBLISH_METADATA  pup1 1SH METADATA
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Using Map and Viewer Configuration Files

Introduction

Configuration files are used to define a map. There are four types of configuration files:

e A map configuration file used with Image and Feature Servers. This file is
created using ArcIMS Author or an XML editor and is used as input to an
ArcIMS service. The output file is in ArcXML.

e A map configuration file used with ArcMap Server. This file is created using
ArcMap. The output files are ArcMap documents (*.mxd and *.pmf).

e A viewer configuration file. This file is generated when a map in ArcExplorer 9
or an ArcIMS Java Viewer is saved.

o Default.axl. This file is a special type of viewer configuration file that is
generated during the ArcIMS Designer process and is used as input to the ArcIMS
Java Viewers.

The following sections cover configuration files in detail. The first section discusses map
configuration files for Image and Feature Services, the next section covers viewer
configuration files, and the third section reviews default.axl. A final section provides a
summary review of the similarities and differences among the configuration file types.

Note: Metadata configuration files and map configuration files created using ArcMap are
not discussed in this document. Metadata configuration files are covered in Creating and
Using Metadata Services. Information on creating ArcMap documents can be found in
Using ArcMap.

Map Configuration Files

Map configuration files are used as input to ArcIMS services. All information in a map
configuration file provides a default set of instructions for map properties and rendering.
Requests can override information in the service properties, but if the request does not
include any special instructions, then the default service properties prevail. The diagram
below shows the flow for creating an ArcIMS service using a map configuration file as
input.
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In Step 1, data sources are referenced and rendered. This process takes place
using ArcIMS Author or by using a text or XML editor for Image and Feature
Services. If non-English characters are used for layer names or font names, either
ArcIMS Author or an XML editor must be used. Text editors do not display non-
English characters correctly. For ArcMap Image Services, map configuration files
are generated using ArcMap.

In Step 2, when a session is saved in ArcIMS Author, an XML editor, or ArcMap,
the output is a map configuration file.

Tool File Format File Extension Valu.l ArcIMS
Services
Author ArcXML file * axl Feature and

Image Services

Feature and

XML Editor ArcXML file * axl .
Image Services

ArcMap map % ArcMap Image
ArcMap file -mxd Services

Published map ArcMap Image
ArcMap file ity Services

Note that data sources are not included in the file, only references to the data. The
information in a map configuration file provides a default set of instructions for
map properties and rendering.

In Step 3, the map configuration file is used as input in ArcIMS Administrator to
start an Image, Feature, or ArcMap Image Service.
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o In Step 4, once the service has been started it runs as a process on the ArcIMS
Spatial Server and is ready to receive requests.

Framework of a map configuration file

This next section focuses on the framework of ArcXML map configuration files used as
input to Image and Feature MapServices. An ArcXML map configuration file can be
divided into several sections. The following example shows the basic framework.

Framework of a map configuration file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
<PROPERTIES>...</PROPERTIES>
<WORKSPACES>...</WORKSPACES>
<LAYER>...</LAYER>
</MAP>
</CONFIG>
</ARCXML>

A map configuration file includes:

e A prolog, which is used to define the XML version and encoding.
e An ARCXML element, which is used in all Arc XML statements.
e A CONFIG element, which is used in all configuration files.

e An ENVIRONMENT element, which is used to define the locale.
e A MAP element, which is used to define the map.

ARCXML and the prolog

The first line of an ArcXML statement is the prolog. All ArcXML 1.1 statements are
required to use a standard prolog that includes the XML version and encoding. The XML
version is 1.0. Encoding in ArcXML 1.1 is UTF-8.

After the prolog, all ArcXML statements begin and end with ARCXML. This element is
required, and the version number is 1.1.

Prolog and ARCXML:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">

</ARCXML>
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CONFIG, ENVIRONMENT, and MAP

A map configuration file distinguishes itself from a REQUEST or RESPONSE by the
CONFIG element. For more information on the relationship between map configuration
files, requests, and responses, see Introduction to ArcXML.

The only CONFIG child elements in a map configuration file are ENVIRONMENT and
MAP.

CONFIG, ENVIRONMENT, and MAP:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>. . .</MAP>
</CONFIG>
</ARCXML>

ENVIRONMENT is used to set up information about the environment used in the
ArcIMS service. Once the environment is established, clients in one locale can access a
service created in another locale.

ENVIRONMENT and its child elements:

<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
</ENVIRONMENT>

Child elements of ENVIRONMENT include the following:

e LOCALE. (Required) LOCALE is used to set the country and language for the
locale of the ArcIMS site. This information is based on settings in the operating
system. For example, in the United States, the country is "US" and the language is
"en". Some characteristics of the United States locale include using English
alphabetic characters and a decimal point (.) to represent number fractions such as

123.456.

In Germany, the country is "DE" and the language is "de". Some characteristics of
the German locale include using non-English characters and a comma (,) to
represent number fractions such as 123,456.

The information in LOCALE is used by the ArcIMS Java clients to determine the
local environment of your ArcIMS site. Although this information is included in
the map configuration file, it is not used by the ArcIMS Spatial Server. Changing
the attribute values will not change the locale of the Spatial Server.
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e UIFONT. (Required) UIFONT is used to set a default font for the dialogs in
ArcExplorer 9 and the ArcIMS Java Viewers.

e SEPARATORS. (Optional) SEPARATORS is used to denote characters to
separate X,y coordinates and coordinate pairs. By default, x,y coordinates are
separated by a space and coordinate pairs are separated by a semicolon (;). These
can be changed using SEPARATORS. The attribute cs is the coordinate separator
and is used to separate an x-coordinate from a y-coordinate. The attribute zs is the
tuple separator and is used to separate X,y coordinate pairs.

e SCREEN. (Optional) SCREEN is used to set the resolution of the screen for the
computer generating the map configuration file. This value is important for
computing scale dependencies. By default, the dots per inch (dpi) is assumed to
be 96 dpi. This is the value for machines with a display size set to 1024 x 768
pixels.

The element MAP contains all the instructions for generating a map.

MAP and its child elements:

<MAP>
<PROPERTIES>...</PROPERTIES>
<WORKSPACES>. . .</WORKSPACES>
<LAYER>...</LAYER>

</MAP>

o PROPERTIES. The PROPERTIES section includes the initial map extent, map
units, and current projection, as well as additional instructions used for Image
Services.

e  WORKSPACES. The WORKSPACES section includes the location of all the
data used to create map layers.

e LAYER. One LAYER element is used for each layer in a map. LAYER contains
the information about how the data should be symbolized.

The PROPERTIES, WORKSPACES, and LAYER clements are discussed in detail in the
next sections.

MAP: PROPERTIES

PROPERTIES provides the framework for defining properties about an ArcIMS service.
The child element ENVELOPE is required but all other child elements are optional. The
child elements shown in the following example are used in both Image and Feature
Services.

PROPERTIES and its child elements for both Feature and Image Services:

<PROPERTIES>
<ENVELOPE minx="-105.594842" miny="-49.955227" maxx="75.672764"
maxy="83.596039" name="Initial Extent" />
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<MAPUNITS units="decimal degrees" />
<FEATURECOORDSYS id="54008" />
<FILTERCOORDSYS id="54008" />
</PROPERTIES>

e ENVELOPE. In a map configuration file, ENVELOPE defines the extent for
display. The extent is made up of a rectangle bounded by minimum and maximum
X,y coordinates.

Using ENVELOPE:

<PROPERTIES>
<ENVELOPE minx="-128.1" miny="18.7" maxx="-53.7" maxy="51.3"
name="Initial Extent"/>

<PROPERTIES>

o Two types of extents can be used in a map configuration file:
o Intial extent: the full extent drawn when a file is first accessed.
o Extent limit: the maximum zoom limit of the map.

In the next example, both "Initial Extent" and "Extent Limit" are included using
the attribute name.

Using Initial Extent and Extent Limit ENVELOPEs:

<PROPERTIES>

<ENVELOPE minx="-128.1" miny="18.7" maxx="-53.7" maxy="51.3"
name="Initial Extent"/>

<ENVELOPE minx="-166" miny="3" maxx="-26" maxy="80"
name="Extent Limit" />

<PROPERTIES>

The extent limit is ignored by the Spatial Server in GET IMAGE and
GET_FEATURES requests. However, the extent limit information is returned in a
SERVICEINFO response.

Using Initial Extent and Extent Limit ENVELOPEs:
<SERVICEINFO>

<PROPERTIES>
<ENVELOPE minx="-120" miny="30" maxx="-100" maxy="40"
name="Initial Extent" />
<ENVELOPE minx="-140" miny="0" maxx="0" maxy="60"
name="Extent Limit" />
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<MAPUNITS units="decimal degrees" />
</PROPERTIES>

</SERVICEINFO>

You can use the extent limit information when customizing a client if you write
code to take advantage of it. Otherwise, it is ignored. The exception is if
ENVELOPE with name="Intial Extent" in the map configuration file is not
included but an ENVELOPE with name="Extent Limit" is included. In this case,
the extent limit is treated as the initial extent.

The following table summarizes how the extents are used in different ArcIMS

viewers.

Viewer

HTML
Viewer

Java Custom
Viewer

Java Standard
Viewer

ArcExplorer

How extents are used

The initial extent in the map configuration
file is used by default. Different initial
extents and extent limits can be set when
using Designer. This information is
handled by the HTML Viewer code.

The initial extent in the map configuration
file is used by default. Different initial
extents and extent limits can be set when
using Designer. This information is
handled by the Java Viewer applet.

The initial extent in the map configuration
file is used and any extent limit
information is ignored when using
Designer.

The initial extent in the map configuration
file is used and any extent limit
information is ignored when using
Designer.

Customizable?

Yes. See
Customizing
ArcIMS - HTML
Viewer for more
information.

Yes, through
default.axl. See
the section
Default.axl: A
Special Viewer
Configuration File
for more
information.

Yes, through
default.axl. See
the section
Default.axl: A
Special Viewer
Configuration File
for more
information.

No.
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An ENVELOPE can also contain the attribute reaspect. This attribute indicates
whether the ENVELOPE should be stretched to fit the viewing area in the client.
By default, reaspect is set to "true" and the pixel width and height ratio always
stays the same. By setting reaspect to "false", the pixel width and height are
stretched to fit the viewing area. In the next example, reaspect is set to "false".

Using ENVELOPE:

<PROPERTIES>
<ENVELOPE minx="-61.1" miny="3.7" maxx="91.7" maxy="61.3"
name="Initial Extent" reaspect="false" />

<PROPERTIES>

The following two figures show the difference when reaspect is used. The figure
on the left has reaspect set to "true". The ENVELOPE is recalculated so that the
map does not stretch. The figure on the right has reaspect set to "false", and the
map has been stretched to fit the viewing area.

reaspect=""false"

reaspect=""true"

e  MAPUNITS. MAPUNITS defines the units of the data used in the map. Units are
decimal degrees, feet, or meters. If the elements FEATURECOORDSYS and
FILTERCOORDSYS are not present, the author of the map configuration file is
responsible for determining the MAPUNITS. If MAPUNITS is not included, the
assumption is that the MAPUNITS are in decimal degrees. When MAPUNITS is
incorrectly specified, measurements, buffers, and other functions using scales will
not be correct, and the requested map may not contain any data. If
FEATURECOORDSYS and FILTERCOORDSYS are present, the correct
MAPUNITS is automatically selected by the ArcIMS Spatial Server. In this case,
if MAPUNITS is included in the map configuration file, it is ignored.
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FEATURECOORDSYS and FILTERCOORDSYS. FEATURECOORDSYS and
FILTERCOORDSYS set the projection of the service. For an overview of the
projection elements, see Using Projection Elements.

The following child elements are valid only with Image Services and are more commonly
used in requests than in a map configuration file:

PROPERTIES and its child elements valid only with Image Services (in bold):

<PROPERTIES>

<ENVELOPE minx="-105.594842" miny="-49.955227" maxx="75.672764"
maxy="83.596039" name="Initial Extent" />

<MAPUNITS units="decimal degrees" />

<FEATURECOORDSYS 1d="54008" />

<FILTERCOORDSYS 1d="54008" />

<BACKGROUND. .. />

<LEGEND... />

<OUTPUT... />
</PROPERTIES>

ArcIMS HTML Viewer in Internet Explorer 5.5

BACKGROUND. BACKGROUND defines a color for the image background. It
can also be used to make one color in the image transparent. Depending on the
browser, the image formats that support transparent colors vary. JPG images do
not support transparent colors. The table below lists which image formats support
transparent colors for different browsers.

Supported Transparent

Browser Image Formats

or higher PNG8, GIF
ArcIMS HTML Viewer in Netscape 6.2 or PNGS, PNG24, GIF
higher

ArcExplorer 9 PNGS8, PNG24, GIF
ArcIMS Java Viewers in Internet Explorer and PNGS, PNG24, GIF
Netscape
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To make a color transparent, both the color and transcolor attributes of
BACKGROUND must be set to the same color. When a color is set to
transparent, layers underneath the transparent part of the image can be seen.

When the ArcIMS HTML Viewer is used, BACKGROUND added to an Image
Service is overridden by BACKGROUND in requests from the HTML Viewer.
When the ArcIMS Java Viewers and ArcExplorer 9 are used, the
BACKGROUND in the service is not overridden.
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o LEGEND. LEGEND defines a map's legend for an Image Service. This legend is
valid only in customized ArcIMS HTML Viewers and not in the ArcIMS Java
Viewers or ArcExplorer 9. When LEGEND is included in the map configuration
file, a legend image is always generated. However, this legend is ignored by the
ArcIMS HTML Viewer. The HTML Viewer generates a legend upon request and
ignores any other generated legends. For more information on using LEGEND,
see the Using LEGEND and Draw Section in Using GET IMAGE and IMAGE.

e OUTPUT. OUTPUT defines a location and filename for the output maps and
legend image files. In general, it is not recommended to use OUTPUT in a map
configuration file unless all requests can use the same output map or legend.
Instead, if OUTPUT is needed, it should be used in GET IMAGE and
GET EXTRACT requests. During a request, more information is known about
the requesting client, and the output location and name can be tailored for that
client. For more details on using OUTPUT, see the Using OUTPUT to Control
Image Name and Locations Section in Using GET IMAGE and IMAGE with
Image Services or Using GET IMAGE and IMAGE with ArcMap Image
Services.

MAP: WORKSPACES

WORKSPACES specifies the location of all the data used in the map configuration file.
All data locations must be visible to any computer hosting ArcIMS services. Each
workspace must have a unique reference name. Valid WORKSPACES in map
configuration files are:

e SHAPEWORKSPACE. Used to reference directories with shapefiles.

o IMAGEWORKSPACE. Used to reference directories with images. Images can be
accessed individually, as an image directory where all images in one directory can
be tiled, or as image catalogs. A complete list of supported images is found in
ArcIMS Help.

o SDEWORKSPACE. Used to reference layers in ArcSDE. The layers can be raster
or vector layers. Either ArcSDE or ArcSDE Direct Connect can be used.

Valid WORKSPACES in a map configuration file:

<WORKSPACES>
<SHAPEWORKSPACE name="shp ws- 0" directory="c:\ESRIDATA"/>
<IMAGEWORKSPACE name="jai ws-1" directory="c:\ESRIDATA"/>
<SDEWORKSPACE name="sde ws-2" server="myserver" instance="port:5150"
database="" user="washoe" encrypted="true" password="LXEMUR" />
</WORKSPACES>
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MAP: LAYER

LAYER is the parent element for defining a map layer. Attributes cannot be overridden
by a request. The following attributes are required:

Id is a unique ID for a layer. When using ArcIMS Author, layers are assigned a
number. However, the ID can be any combination of alpha and numeric
characters. Each layer must have a unique ID or an error will result when trying to
start an ArcIMS service.

Type specifies layer type. Use "featureclass" for shapefiles and ArcSDE vector
layers. Use "image" for raster image files, GRIDs, and ArcSDE raster layers. Use
"acetate" for adding graphics on top of the map.

The following attributes are optional:

34

Name is used for the layer name displayed in the legend in all ArcIMS Viewers. If
name is not included, the ArcIMS Java Viewers use the LAYER ID, and the
HTML Viewer displays a blank name. It is highly recommended to always use
name.

Maxscale and minscale are used to set the maximum and minimum scales that the
layer displays. A relative scale can be used, such as 1:24000, or the scale can be
calculated as the number of map units per pixel. The method for calculating units
per pixel is shown with the LAYER element information. If these attributes are
not used, the layer displays at all scales.

Applying maximum and minimum scales to a layer is a very important part of
authoring map configuration files. The user should only see data that is relevant
and useful at any given scale. If a layer has very detailed information, then this
layer should not be available until the user has zoomed in to an appropriate level.
The less data that must be accessed and rendered, the faster the map is drawn or
data is transferred. A general guideline is that a map should contain no more than
500 or so features at a given scale. In some cases, there may be more features, but
realize that the amount of time to generate the map increases, especially when a
map is projected.

Visible specifies whether the layer is turned on or off when the map is first
accessed. If the ArcIMS Java Custom Viewer is used, selecting which layers are
visible is done during the ArcIMS Designer process. This overrides visible in the
ArcIMS service. All other ArcIMS Viewers read visible directly from the service.
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Sample LAYER with attributes:

<LAYER type="featureclass" name="CITIES" minscale="1:24000"
maxscale="1:100000" visible="true" id="2">

</LAYER>

MAP: LAYER child elements

A LAYER used in a map configuration file has several child elements. The purpose of
these elements is to identify the data source and to render the data.

LAYER with child elements:

<LAYER type="featureclass" name="CITIES" minscale="1:24000"
maxscale="1:100000" visible="true" id="2">

<DATASET name="Cities Robinson" type="polygon" workspace="shp ws-0"
/>

<DENSIFY tolerance="10000" />

<COORDSYS id="54030" />

<SPATIALQUERY where="population > 1000000"™ />

<SIMPLERENDERER>

<SIMPLEPOLYGONSYMBOL filltransparency="1.0" fillcolor="27,127,127"

/>

</SIMPLERENDERER>
</LAYER>

The types of child elements can be divided into several groups: DATASET, projection
elements, query elements, EXTENSION elements, and renderer and symbol elements.

o DATASET is required for a layer. It defines which data from a workspace to use.
Information in DATASET cannot be overridden by a request.

The attribute name is required. For shapefiles, use the name of the data file
without an extension such as STATES. For ArcSDE, use the full name of the
layer such as DATA.STATES. For images, the name depends on the method for
accessing an image. For more details on naming images, see the table in the Notes
section in DATASET.

The attribute #ype is required for vector data and optional for image data. The
value for #ype must match the shapefile or ArcSDE layer type: "point", "line", or

"polygon". For images, always use the value "image".

The attribute workspace is required and references which workspace the data
layer is in. The workspace value must be listed under WORKSPACES.
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The projection elements COORDSYS and DENSIFY are used if the data layer is
in a different projection than the ArcIMS service. These elements are metadata
stating what projection the layer is in, but they do not reproject the data. For more
information on the projection elements, see Using the Projection Elements.

The query elements SPATIALQUERY and QUERY are used to select a subset of
the layer. SPATIALQUERY should be used for both tabular and spatial queries.
QUERY should only be used in stored queries.

When SPATIALQUERY is used with a layer in a map configuration file, a filter
is set on a subset of the data and only that subset is available for viewing. When a
request is made with SPATIALQUERY, the data outside of the ArcIMS service
subset cannot be accessed.

The EXTENSION element is used to define geocoding, stored queries, and
extract parameters for a layer. All three extensions can be used for a single layer,
but each EXTENSION can only have one set of child elements.

For geocoding, use GCSTYLE. This extension sets up the type of geocoding used
on the layer. More information on geocoding is available in Summary of
Geocoding Elements.

For setting up parameters for the Extract Server, use EXTRACTPARAMS. Using
this extension allows HTML clients to send requests that extract specified layers
of an ArcIMS service into a set of shapefiles, yielding one shapefile for each
layer. More information on the Extract EXTENSION is available in Using
GET_EXTRACT and EXTRACT.

For setting up a stored query, use STOREDQUERIES. A stored query sets up a
predefined query used in the ArcIMS Viewers.

The renderer and symbol elements are used to define the symbology and labeling
for each layer in the map. The relationship between a renderer and a symbol in
ArcXML is

<RENDERER>

<SYMBOL />
</RENDERER>
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The following renderers are available in ArcIMS:

RASTER_RENDERER
SIMPLERENDERER
SIMPLELABELRENDERER
VALUEMAPRENDERER
VALUEMAPLABELRENDERER
GROUPRENDERER
SCALEDEPENDENTRENDERER

o O O 0 O O O

Note: RASTER RENDERER is valid only on image layers and can be specified

only in map configuration files. For more information on RASTER RENDERE
and its child elements, see RASTER RENDERER.

VALUEMAPRENDERER and VALUEMAPLABELRENDERER have three
child elements used to create value maps:

o RANGE
EXACT
OTHER

Only one symbol or label at a time can be used inside a renderer. However, the

renderers can be used in different combinations to create complex symbols at
different scales.

Valid symbols inside SIMPLERENDERER and VALUEMAPRENDERER are:

o Point layers
. RASTERMARKERSYMBOL
. SIMPLEMARKERSYMBOL
. TRUETYPEMARKERSYMBOL
o Line layers
. All the symbols valid for point layers
. HASHLINESYMBOL
. SIMPLELINESYMBOL
o Polygon layers
. All the symbols valid for point and line layers
. GRADIENTFILLSYMBOL
. RASTERFILLSYMBOL
. SIMPLEPOLYGONSYMBOL

Valid symbols inside SIMPLELABELRENDERER and
VALUEMAPLABELRENDERER are:
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CALLOUTMARKERSYMBOL
CHARTSYMBOL
RASTERSHIELDSYMBOL
SHIELDSYMBOL
TEXTSYMBOL

O O O O O

For more detailed information on the renderers, see Using Renderer Elements.

Sample map configuration file
The following map configuration file uses many of the elements discussed above.

Example map configuration file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
<SCREEN dpi="96" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-135.0" miny="-64.0" maxx="84.0" maxy="86.0"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-4" directory="<path to WORLD
ESRIDATA>" />
</WORKSPACES>
<LAYER type="featureclass" name="Oceans" visible="true" id="0">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-4" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="51,153,255"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Countries" visible="true"
id="1">
<DATASET name="country" type="polygon" workspace="shp ws-4" />
<GROUPRENDERER>
<VALUEMAPRENDERER lookupfield="POP CNTRY">
<RANGE lower="0" upper="50000000" label="Less than
50000000">
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,0"/>
</RANGE>
<RANGE lower="50000001" upper="100000000" label="50000000 -
100000000">
<SIMPLEPOLYGONSYMBOL fillcolor="255,170,0" />
</RANGE>
<RANGE lower="100000001" upper="1281008319" label="Greater
than 100000000">
<SIMPLEPOLYGONSYMBOL fillcolor="255,85,0"/>
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</RANGE>
</VALUEMAPRENDERER>
<SCALEDEPENDENTRENDERER upper="1:35000000">
<SIMPLELABELRENDERER field="CNTRY NAME">
<TEXTSYMBOL antialiasing="true" font="Arial Bold"
fontstyle="bold" fontsize="12" />
</SIMPLELABELRENDERER>
</SCALEDEPENDENTRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The map configuration file contains information on the locale, map properties,
workspaces, and how each layer should be drawn. In the ENVIRONMENT section, the
LOCALE country and language are the "US" and "En". For UIFONT, the default font of
Arial is used, and the default dpi in SCREEN is 96. The PROPERTIES elements show
that the MAPUNITS are in decimal degrees and the ENVELOPE coordinates are -135.0 -
64.0 and 84.0 86.0. In the WORKSPACES section, one SHAPEWORKSPACE is
included for shapefiles in the WORLD ESRIDATA dataset.

The map contains two layers:

1. Ocean. This layer contains one renderer, SIMPLERENDERER. The layer has a
solid blue fill as described in SIMPLEPOLYGONSYMBOL.

2. Countries. This layer contains several renderers. A VALUEMAPRENDERER is
used to define how each country should be colored based on population.
Countries with a population less than 50 million are yellow, those with a
population between 50 and 100 million are light orange, and those with a
population greater than 100 million are dark orange. A
SCALEDEPENDENTRENDERER is used for labeling. The labels do not turn on
until the scale is less than 1:35000000.

The following figure shows a map drawn based on the instructions in the map
configuration file.
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If the initial extent is changed so the scale is less than 1:35000000, the map zooms in
enough so that labels for countries appear.

Change in initial ENVELOPE:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-13.0" miny="36.0" maxx="34.0" maxy="69.0"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>. ..</WORKSPACES>
<LAYER>...</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The following figure shows a map at a scale of about 1:35000000 and includes labels.
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Viewer Configuration Files

Viewer configuration files are the output when a file is saved in ArcExplorer 9 or the
ArcIMS Java Viewers and reside on the local machine. The diagram below provides a
more detailed flow of the process to create a viewer configuration file:

Server

e In Step 1, ArcIMS services and local data sources are accessed and viewed in
ArcExplorer 9 or an ArcIMS Java Viewer.
e In Step 2, when a session is saved, the output is a viewer configuration file.
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Framework of a viewer configuration file

The framework of a viewer configuration file is similar to a map configuration file. The
framework includes the CONFIG, ENVIRONMENT, and MAP elements. These
elements function the same in both map and viewer configuration files. PROPERTIES is
fundamentally the same as well, but only ENVELOPE and MAPUNITS are included.

In many cases, a viewer configuration file can look just like a map configuration file.
This is true when only local data sources are included in the file and the only
WORKSPACES present are SHAPEWORKSPACE, IMAGEWORKSPACE, and
SDEWORKSPACE.

Viewer configuration files can contain additional elements that are not in a map
configuration file. The following example shows some of these elements.

Example viewer configuration file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
<SCREEN dpi="96" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-178.0" miny="12.89" maxx="-68.0" maxy="83.59"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<IMAGESERVERWORKSPACE name="mapper ws-6"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
service="background" />
<FEATURESERVERWORKSPACE name="ifs ws-7"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
service="states" />
<AVIMSWORKSPACE name="av_ws-6"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
view="Roads" map="roads21204240" />
<MOIMSWORKSPACE name="mo_ws-4"
url="http://mymachine.domain.com/scripts/esrimap.dll"
service="GPS_Points" />
<SHAPEWORKSPACE name="shp ws-8" directory="<path to CANADA
ESRIDATA" />
</WORKSPACES>
<LAYER type="image" name="Background" visible="true" id="0">
<DATASET name="background" type="image" workspace="mapper ws-6"
/> a
</LAYER>
<LAYER type="featureclass" name="States" visible="true" id="1">
<DATASET name="2" type="polygon" workspace="ifs ws-7" />
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<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"

filltransparency="1.0" fillcolor="255,255,153" boundarycaptype="round"

/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Provinces" visible="true"
id:"2">
<DATASET name="province" type="polygon" workspace="shp ws-8"
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"

filltransparency="1.0" fillcolor="127,27,27" boundarycaptype="round"
</SIMPLERENDERER>
</LAYER>

<LAYER type="image" name="Roads" visible="true" id="3">
<DATASET name="mymachine.domain.com:roads21204240:Roads"
type="image" workspace="av_ws-6" />
<IMAGEPROPERTIES transparency="0.80" />
</LAYER>
<LAYER type="image" name="GPS Points" visible="true" id="4">
<DATASET name="mymachine.domain.com:GPS Points" type="image"
workspace="mo ws-4" />
</LAYER>
</MAP>
<OVERVIEWMAP backgroundcolor="255,255,255"
framefillcolor="255,0,0,80" frameoutlinecolor="255,0,0"
zoomfactor="4.0">
<LAYERDEF name="States" />
<LAYERDEF name="Provinces" />
</OVERVIEWMAP>
<SCALEBAR backcolor="212,208,200" fontcolor="0,0,0"
mapunits="decimal degrees" scaleunits="feet" screenunits="inches" />
</CONFIG>
</ARCXML>

The additional elements are:

/>

/>

o IMAGESERVERWORKSPACE. IMAGESERVERWORKSPACE is included in

the WORKSPACES section when an Image Service is accessed.
e FEATURESERVERWORKSPACE. FEATURESERVERWORKSPACE is
included in the WORKSPACES section when a Feature Service is accessed.
e MOIMSWORKSPACE and AVIMSWORKSPACE. These two elements are
included in the WORKSPACES section when a map is accessed from an
ArcExplorer-enabled map in MapObjects IMS or from ArcView IMS,
respectively.

o SCALEBAR and OVERVIEWMAP. These two elements are client configuration

elements that add a scale bar or overview map, respectively.

Each of these elements is described below.
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IMAGESERVERWORKSPACE

IMAGESERVERWORKSPACE is used in the WORKSPACES section for Image
Service layers.

Using IMAGESERVERWORKSPACE:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">

<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
<PROPERTIES>...</PROPERTIES>
<WORKSPACES>

<IMAGESERVERWORKSPACE name='"mapper ws-6"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
service="background" />
</WORKSPACES>
<LAYER type="image" name="Background" visible="true" id="0">
<DATASET name="background" type="image" workspace="mapper ws-6"
/>
</LAYER>
</MAP>
<OVERVIEWMAP>. . .</OVERVIEWMAP>
<SCALEBAR ... />
</CONFIG>
</ARCXML>

References to an Image Service in IMAGESERVERWORKSPACE are made in the
service attribute. In the above example, the name of the Image Service is "background".
The url attribute gives the location of the Image Service. In the example, the location is
"http://mymachine.domain.com". In addition to the domain, the location of the ArcIMS
Servlet Connector is also included. This information is the same for all ArcIMS sites and
is "/servlet/com.esri.esrimap.Esrimap".

For the Image Service layer, references to the ArcIMS service are made in DATASET.
The attribute name is the same as IMAGESERVERWORKSPACE service. In this
example, the name is "background". The DATASET #ype is always "image". Image
Service layers are always treated as one layer in a viewer configuration file.

FEATURESERVERWORKSPACE

FEATURESERVERWORKSPACE is used in the WORKSPACES section for Feature
Service layers.

Using FEATURESERVERWORKSPACE:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
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<PROPERTIES>...</PROPERTIES>
<WORKSPACES>
<FEATURESERVERWORKSPACE name="ifs ws-7"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
service="states" />
</WORKSPACES>
<LAYER type="featureclass" name="States" visible="true" id="1">
<DATASET name="3" type="polygon" workspace="ifs ws-7" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,255,153" boundarycaptype="round"
/>
</SIMPLERENDERER>
</LAYER>
</MAP>
<OVERVIEWMAP>. . .</OVERVIEWMAP>
<SCALEBAR ... />
</CONFIG>
</ARCXML>

References to a Feature Service in FEATURESERVERWORKSPACE are made in the
service attribute. In the above example, the name of the Feature Service is "States". The
url attribute is used the same way as with Image Service. In the example, the location of
the ArcIMS Servlet Connector is
"http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap".

Each layer in a Feature Service is treated as a separate layer, and each layer can be
accessed individually. In the above example, only one layer of a Feature Service has been
accessed.

For a Feature Service layer, DATASET is always included, and rendering information is
usually included. In DATASET, the attribute #ype is set to the same type as in the Feature
Service. In the above example the type is "polygon". The attribute name is set to the
LAYER id in the Feature Service. In this example, the LAYER id in the Feature Service
is "3"; therefore, the DATASET name in the viewer configuration file is "3". The
following examples highlight the differences between the map configuration file used as
input to the Feature Service and the output in the viewer configuration file.

Map configuration file used in the Feature Service:

<LAYER type="featureclass" name="States" visible="true" id="3">
<DATASET name="STATES" type="polygon" workspace="shp ws-1" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,255,153" boundarycaptype="round" />
</SIMPLERENDERER>
</LAYER>
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Viewer configuration file:

<LAYER type="featureclass" name="States" visible="true" id="1">
<DATASET name="3" type="polygon" workspace="ifs ws-7" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,255,153" boundarycaptype="round" />
</SIMPLERENDERER>
</LAYER>

In the map configuration file, the LAYER id is "3", which is unique within the map
configuration file, and the DATASET name is "STATES" and refers to a shapefile in the
"shp ws-1" workspace. In the viewer configuration file, the LAYER id is "1", which is
unique within the viewer configuration file. The DATASET name is "3", which refers to
the LAYER id in the map configuration file. The workspace reference is "ifs_ws-7",
which refers to the workspace for the Feature Service. The rest of the layer information in
the map and viewer configuration files is identical.

When using ArcExplorer 9 and when permission is given in the ArcIMS Java Viewers,
the layer rendering can be changed using the viewer's Layer Properties Dialog. In the
following example, the States layer starts off rendered in light yellow.

Default viewer configuration file:

<LAYER type="featureclass" name="States" visible="true" id="1">
<DATASET name="2" type="polygon" workspace="ifs ws-7" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,255,153" boundarycaptype="round"
/>
</SIMPLERENDERER>

</LAYER>

r

If a user changes the rendering, this new information is stored in the viewer configuration
file. The change is local and does not affect the Feature Service. In the next example, the
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rendering is changed from light yellow to various colors based on the population of each
state.

After layer rendering has been changed in the viewer configuration file:

<LAYER type="featureclass" name="States" visible="true" id="1">
<DATASET name="2" type="polygon" workspace="ifs ws-7" />
<VALUEMAPRENDERER lookupfield="POP1999">
<RANGE lower="482025" upper="11351422" label="Less than 11351422">
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,255,0" boundarycaptype="round" />
</RANGE>
<RANGE lower="11351422" upper="22220818" label="11351422 -
22220818">
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,170,0" boundarycaptype="round" />
</RANGE>
<RANGE lower="22220818" upper="33090215" label="22220818 -
33090215">
<SIMPLEPOLYGONSYMBOL boundarytransparency="1.0"
filltransparency="1.0" fillcolor="255,85,0" boundarycaptype="round" />
</RANGE>
</VALUEMAPRENDERER>

</LAYER>

Remember that in a viewer configuration file, any rendering changes remain local to the
machine that the configuration file resides on. The change does not affect the Feature
Service.

AVIMSWORKSPACE

AVIMSWORKSPACE is used in the WORKSPACES section to reference a map
generated from ArcView IMS. Note: AVIMSWORKSPACE has been deprecated and
may be removed in a future release of ArcIMS.

Using AVIMSWORKSPACE:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
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<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
<PROPERTIES>...</PROPERTIES>
<WORKSPACES>
<AVIMSWORKSPACE name="av_ws-6"
url="http://mymachine.domain.com/servlet/com.esri.esrimap.Esrimap"
view="Roads" map="roads21204240" />
</WORKSPACES>
<LAYER type="image" name="Roads" visible="true" id="3">
<DATASET name="mymachine.domain.com:roads21204240:Roads"
type="image" workspace="av_ws-6" />
<IMAGEPROPERTIES transparency="0.80" />
</LAYER>
</MAP>
<OVERVIEWMAP>. . .</OVERVIEWMAP>
<SCALEBAR ... />
</CONFIG>
</ARCXML>

AVIMSWOKSPACE references a map in ArcView IMS using the attributes view and
map. The values for these attributes are the ArcView IMS MapName and ViewName,
respectively, and can be found in the applet HTML file of an ArcView IMS MapCafé
Web site. For example, if the Web site is named "MySite", open "MySiteapplet.html".
Look for the parameters MapName and ViewName. As with other WORKSPACES
types, the url attribute references the ArcIMS servlet connector.

The DATASET name for the layer references the machine and domain, MapName, and
ViewName separated by colons (:). In the above example, the DATASET name is
"mymachine.domain.com:roads21204240:Roads".

MOIMSWORKSPACE

MOIMSWORKSPACE is used in the WORKSPACES section to reference an
ArcExplorer-enabled map generated from MapObjects IMS. Note:
MOIMSWORKSPACE has been deprecated and may be removed in a future
release of ArcIMS.

Using MOIMSWORKSPACE:

<?xml version="1.0" encoding="UTF-8"?2>
<ARCXML version="1.1">

<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>
<PROPERTIES>...</PROPERTIES>
<WORKSPACES>

<MOIMSWORKSPACE name="mo_ws-4"
url="http://mymachine.domain.com/scripts/esrimap.dll"
service="GPS_Points" />
</WORKSPACES>
<LAYER type="image" name="GPS Points" visible="true" id="4">
<DATASET name="mymachine.domain.com:GPS_Points" type="image"
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workspace="mo ws-4" />
</LAYER>
</MAP>

<OVERVIEWMAP>. . .</OVERVIEWMAP>
<SCALEBAR ... />
</CONFIG>
</ARCXML>

References to an ArcExplorer-enabled MapObjects IMS map in MOIMSWORKSPACE
are made in the service attribute. In the above example, the name of the map is
"GPS_Points". The ur/ attribute gives the location of esrimap.dll located on the machine
with MapObjects IMS. ArcExplorer-enabled maps do not work with the ArcIMS Servlet
Connector. However, the ArcIMS Servlet Connector can be used with regular
MapObjects IMS sites.

The DATASET name references the machine and domain and the MapObjects IMS map
name separated by a colon (:). In the above example, the DATASET name is
"mymachine.domain.com:GPS_Points".

SHAPEWORKSPACE, IMAGEWORKSPACE, and SDEWORKSPACE
SHAPEWORKSPACE, IMAGEWORKSPACE, and SDEWORKSPACE are used when

local data is referenced in the viewer configuration file. These WORKSPACES elements
reference data exactly the same way as in a map configuration file.

OVERVIEWMAP and SCALEBAR

OVERVIEWMAP and SCALEBAR are client configuration elements and add an
overview map or scale bar, respectively.
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Both elements are saved when using ArcExplorer 9 or an ArcIMS Java Standard Viewer.
Only SCALEBAR is saved in an ArcIMS Java Custom Viewer even if an overview map
is present. Also, the ArcIMS Java Custom Viewer ignores these elements when a viewer
configuration file is read into the viewer.

Using OVERVIEWMAP and SCALEBAR:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>. . .</ENVIRONMENT>
<MAP>...</MAP>
<OVERVIEWMAP backgroundcolor="255,255,255"
framefillcolor="255,0,0,80" frameoutlinecolor="255,0,0"
zoomfactor="4.0">
<LAYERDEF name="Oceans" />
<LAYERDEF name="Countries" />
</OVERVIEWMAP>
<SCALEBAR backcolor="212,208,200" fontcolor="0,0,0"
mapunits="decimal degrees" scaleunits="feet" screenunits="inches" />
</CONFIG>
</ARCXML>

Default.axl: A Special Viewer Configuration File

Default.axl is a special viewer configuration file that is output by ArcIMS Designer when
an ArcIMS Java Viewer is created. The diagram below shows the process to create
default.axl:

- ArcIMS
Spatial Server
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e In Step 1, one or more ArcIMS services are selected during the ArcIMS Designer
process.

o In Step 2, when a Web site is generated, one of the output files in the directory is
default.axl.

e In Step 3, when an ArcIMS Java Standard or Java Custom Viewer is opened,
default.axl is loaded in the viewer. The file contains information on which
services should be loaded in the viewer.

Framework of default.axl

Default.ax] uses a subset of elements normally found in a viewer configuration file. Its
primary purpose is to load ArcIMS service layers specified during the ArcIMS Designer
process.

Only elements that are needed to load the ArcIMS services are included. The principal
similarities and differences between default.axl and a viewer configuration file are:

Example default.axl file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180.0" miny="-90.0" maxx="180.0" maxy="90.0"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<IMAGESERVERWORKSPACE name="mapper ws-6"
url="http://mycomputer.domain.com/servlet/com.esri.esrimap.Esrimap"
service="background" />
<FEATURESERVERWORKSPACE name="ifs ws-7"
url="http://mycomputer.domain.com/servlet/com.esri.esrimap.Esrimap"
service="World" />
</WORKSPACES>
<LAYER type="image" name="background" visible="true" id="0">
<DATASET name="background" type="image" workspace="mapper ws-6"
/>
</LAYER>
<LAYER type="featureclass" name="Countries" visible="true"
id="1">
<DATASET name="0" type="polygon" workspace="ifs ws-7" />
</LAYER>
<LAYER type="featureclass" name="United States" visible="true"
id:"2">
<DATASET name="1" type="polygon" workspace="ifs ws-7" />
</LAYER>
</MAP>
<SCALEBAR backcolor="212,208,200" fontcolor="0,0,0"
mapunits="decimal degrees" scaleunits="feet" screenunits="inches" />
</CONFIG>
</ARCXML>
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CONFIG and MAP. These elements are always present in a configuration file.
ENVIRONMENT. The ENVIRONMENT elements are not included in
default.axl. Since the information on locale is already associated with the ArcIMS
services, the ENVIRONMENT information does not need to be duplicated in
default.axl.

WORKSPACE elements. Only FEATURESERVERWORKSPACE and
IMAGESERVERWORKSPACE are added during the ArcIMS Designer process.
AVIMSWORKSPACE and MOIMSWORKSPACE can be added manually if a
map from ArcView IMS or MapObjects IMS is included in the Web site.
PROPERTIES. This section is the same as for viewer configuration files. The one
exception is the use of ENVELOPE. In the Java Custom Viewer, two
ENVELOPE elements may be included. If only one ENVELOPE is included,
only the initial extent for the map is included. The following figure shows the
initial extent of a world map when the following ENVELOPE is used:

Using ENVELOPE Initial Extent:

<PROPERTIES>

<ENVELOPE minx="-180.0" miny="-90.0" maxx="180.0" maxy="90.0"
name="Initial Extent"/>

<MAPUNITS units="decimal degrees" />
<PROPERTIES>
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If two ENVELOPE elements are included, the first is the map’s initial extent, and
the second is the maximum zoom limit of the map. These extents are set during
the ArcIMS Designer process. The coordinates used in the extent limit represent
the maximum limit of data that can be shown. In the next example, the initial
extent and the extent limit are set to an envelope that bounds the United States,
although a world dataset was used. In the Java Custom Viewer, only the region
inside the extent limit displays.
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Using ENVELOPE Initial Extent and Extent_Limit:

<PROPERTIES>

<ENVELOPE minx="-61.1" miny="3.7" maxx="91.7" maxy="61.3"
name="Initial Extent"/>

<ENVELOPE minx="-61.1" miny="3.7" maxx="91.7" maxy="61.3"
name="Extent Limit"/>

<MAPUNITS units="decimal degrees" />
<PROPERTIES>
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e LAYER and DATASET. The rules for assigning attribute values are the same as
for viewer configuration files. However, no rendering information is included
with the layer.

e SCALEBAR. SCALEBAR is always included in default.ax]l with Java Standard
Viewer Web sites but not with Java Custom Viewer web sites.
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¢ OVERVIEWMAP. OVERVIEWMAP is not included in default.axl.

Including SCALEBAR:
<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<MAP>...</MAP>
<SCALEBAR backcolor="212,208,200" fontcolor="0,0,0"
mapunits="decimal degrees" scaleunits="feet" screenunits="inches" />
</CONFIG>
</ARCXML>

Relationship between Feature Services and default.axl

When ArcIMS Designer creates default.axl and a Feature Service is included, one
LAYER is included in default.ax] for every LAYER in the Feature Service. Since no
rendering is included in default.axl, the rendering defined in the ArcIMS service is what
is used by the ArcIMS Java Viewers. Any changes to the rendering in the service are
immediately reflected in the ArcIMS Java Viewers.

Caution is needed when adding or deleting layers in Feature Service. If a layer is added to
a service but not to default.axl, the ArcIMS Java Viewer will not display the new layer. If
a layer is deleted from a service but not default.axl, an error message appears in the
ArcIMS Java Viewer because a layer referenced in default.axl cannot be found in the
service. In summary, if a layer is added or deleted in a service, it should be added or
deleted in default.axl.

Comparing Different CONFIG Files

The table below summarizes the similarities and differences between map configuration
files, viewer configuration files, and default.axl.

Map Config Viewer Config Default.axl
Primary Used as input to Saves current map and viewer Used to load ArcIMS services
purpose ArcIMS services configuration on the client in an ArcIMS Java Viewer
Created by ArcIMS Author or  ArcExplorer 9 or ArcIMS ArcIMS Designer

XML Editor Java Viewers
File is On server On client On server
located
Data Local network only ArcIMS services and local ArcIMS services only
sources and must be network on client

accessible by
ArcIMS Spatial
Server
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Valid SHAPEWORKSPACE, IMAGESERVERWORKSPACE, IMAGESERVERWORKSPACE,

workspaces IMAGEWORKSPACE, FEATURESERVERWORKSPACE, FEATURESERVERWORKSPACE,
SDEWORKSPACE AVIMSWORKSPACE, AVIMSWORKSPACE,
MOIMSWORKSPACE, MOIMSWORKSPACE
SHAPEWORKSPACE,
IMAGEWORKSPACE,
SDEWORKSPACE
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Using ArcXML Renderers

Introduction

The ArcXML renderers provide the framework for feature symbolization and labeling.
Each ArcXML renderer includes either a symbol or a label, depending on the renderer.
Only one symbol or label is allowed within a renderer. In a generalized form, the
relationship between a renderer and a symbol in ArcXML is:

<RENDERER>
<SYMBOL />
</RENDERER>

The following renderers are available in ArcIMS:

SIMPLERENDERER
SIMPLELABELRENDERER
VALUEMAPRENDERER
VALUEMAPLABELRENDERER
GROUPRENDERER
SCALEDEPENDENTRENDERER
RASTER RENDERER

VALUEMAPRENDERER and VALUEMAPLABELRENDERER also have three child
elements used to create value maps:

e RANGE
o EXACT
e OTHER

Only one symbol or label can be used inside a renderer, but the renderers can be used in
different combinations to create complex symbols. The symbols valid for use with
SIMPLERENDERER and VALUEMAPRENDERER are:

o Point layers
o RASTERMARKERSYMBOL
o SIMPLEMARKERSYMBOL
o TRUETYPEMARKERSYMBOL
e Line layers
o All the symbols valid for point layers
o HASHLINESYMBOL
o SIMPLELINESYMBOL
o Polygon layers
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All the symbols valid for point and line layers
GRADIENTFILLSYMBOL
RASTERFILLSYMBOL
SIMPLEPOLYGONSYMBOL

o O O O

Symbols valid with SIMPLELABELRENDERER and
VALUEMAPLABELRENDERER are:

e CALLOUTMARKERSYMBOL
o CHARTSYMBOL

e RASTERSHIELDSYMBOL

o« SHIELDSYMBOL

o TEXTSYMBOL

Renderers are valid only with Feature and Image Services. They are not used with the
ArcMap Image Services. However, symbols can be used in requests to the ArcMap
Server when they are included in acetate layers.

All the examples in this document demonstrate how to use renderers with a map
configuration file. The syntax and usage are the same if you want to use the renderers in a
request. In the examples below, each renderer is briefly defined, and the examples show
how the renderer can be used in a map configuration file. The same concepts can be
applied to renderers in requests since the syntax is the same.

The examples used in this document build on the same set of data. Two shapefiles are
used: CNTRY94 (polygon) and CITIES (point). Each example is an addition or
modification to the previous example.

After each renderer has been described, a section is included covering a case study using
a set of shapefiles of New York City. This study is a good example of a map
configuration file using all the renderers.

SIMPLERENDERER

SIMPLERENDERER is used to provide the framework for filling polygons, drawing
lines, and displaying points in a layer using one symbol.

In the following example, a SIMPLERENDERER is used to describe how polygons in
CNTRY%4 are drawn. The symbol instructions are inside SIMPLEPOLYGONSYMBOL.
In this case, a SIMPLEPOLYGONSYMBOL is used with a solid filltype and a light
yellow fillcolor.

Using SIMPLERENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
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<ENVIRONMENT>

<LOCALE country="US" language="en" variant="" />

<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>

<PROPERTIES>

<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The resulting map shows all countries rendered in light yellow.

GROUPRENDERER

GROUPRENDERER is required when two or more renderers are used to describe a
layer. For example, if you want to create a multipart symbol, you can use
GROUPRENDERER to group together two SIMPLERENDERERS. Another common
use for GROUPRENDERER is when both symbols and labels are applied to a layer
(discussed in the next section).

In the next example, a GROUPRENDERER is used to create a multipart symbol. Inside
the GROUPRENDERER are two SIMPLERENDERERS using
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SIMPLEPOLYGONSYMBOL. The underlying filltype is solid with a cross filltype on
top. Note that the renderers and symbols are processed in the order they are read. Since
the solid SIMPLEPOLYGONSYMBOL is first, it is the bottom layer.

Using SIMPLERENDERERS inside a GROUPRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/> a
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<GROUPRENDERER>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204"
filltype="solid" />
</SIMPLERENDERER>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="0,27,127" filltype="cross"
/>
</SIMPLERENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The resulting map shows all countries rendered first in light yellow with a cross pattern
on top.
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SIMPLELABELRENDERER

SIMPLELABELRENDERER is used to label the features in a layer using data from a
specified field in the database. In this next example, SIMPLELABELRENDERER is
added to the CNTRY94 layer. The field used for labeling is NAME.

In order to both label and symbolize a layer, you must use a GROUPRENDERER. The
two SIMPLERENDERER elements from the previous example are grouped together
along with SIMPLELABELRENDERER using GROUPRENDERER.

Using SIMPLERENDERER and SIMPLELABELRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/> a
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<GROUPRENDERER>
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<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204"
filltype="solid" />
</SIMPLERENDERER>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="0,27,127" filltype="cross"
/>
</SIMPLERENDERER>
<SIMPLELABELRENDERER field="NAME">
<TEXTSYMBOL fontstyle="bold" fontsize="12" />
</SIMPLELABELRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

In the returned map, labels are included as part of the rendering for each country.
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If you want a layer to be labeled without any symbology, you can do this by including
only a SIMPLELABELRENDERER for the layer. In this case you do not need
SIMPLERENDERER or GROUPRENDERER. The following example uses only
SIMPLELABELRENDERER for the CNTRY94 layer.

Using only SIMPLELABELRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
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<MAPUNITS units="decimal degrees" />

</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/> a
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<SIMPLELABELRENDERER field="NAME">
<TEXTSYMBOL fontstyle="bold" fontsize="12" />
</SIMPLELABELRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The returned map includes only labels. In the following figure, the country boundaries
are included for reference only.
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SCALEDEPENDENTRENDERER

Setting scales for displaying data is a very important part of designing a map
configuration file. There are two ways to use scale to control the display of features. The
first way is to set a scale factor to turn a layer on and off depending on the scale. The
scale factor is set in LAYER using minscale and maxscale attributes. Setting this factor is
particularly important for layers with detailed data. In the following example, a Cities
layer has been added to the map configuration file. This layer does not display until the
scale is less than 1:50000000.

The second way to use scale is to use SCALEDEPENDENTRENDERER to change the

symbology of a layer when a specified scale is met. The layer always displays, but as you
zoom in the symbology changes. For example, in the first
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SCALEDEPENDENTRENDERER below in the Cities layer, when the scale is between
1:25000000 and 1:50000000, the location of the city is marked with a circle using
SIMPLEMARKERSYMBOL inside a SIMPLERENDERER. In the second
SCALEDEPENDENTRENDERER, when the scale threshold is less than 1:25000000,
the markers change to a larger star.

A third SCALEDEPENDENTRENDERER is used to turn on labeling for Cities when the
scale is 1:25000000. TEXTSYMBOL is used inside a SIMPLELABELRENDERER. The
three SCALEDEPENDENTRENDERERS must be grouped inside a
GROUPRENDERER.

Using SCALEDEPENDENTRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="2"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-0" />
<GROUPRENDERER>
<SCALEDEPENDENTRENDERER lower="1:25000000"
upper="1:50000000">
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,0,255" width="8"
type="circle" />
</SIMPLERENDERER>
</SCALEDEPENDENTRENDERER>
<SCALEDEPENDENTRENDERER upper="1:25000000">
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,255,255" width="16"
type="star" />
</SIMPLERENDERER>
</SCALEDEPENDENTRENDERER>
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<SCALEDEPENDENTRENDERER upper="1:25000000">
<SIMPLELABELRENDERER field="NAME">
<TEXTSYMBOL fontstyle="regular" fontsize="10" />

</SIMPLELABELRENDERER>
</SCALEDEPENDENTRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The following figures show a map at two different scales. The map on the left is
1:50000000 and shows each city with a circle. The map on the right is at 1:25000000 and

shows each city with a star and label.
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VALUEMAPRENDERER

VALUEMAPRENDERER is used to classify features in a layer according to values in a
specified field in the database. Based on this field, features in different classifications can
be rendered differently. Value maps can be categorized using:

e RANGE for graduated symbols maps. With RANGE, a range of values is used to

define the category.

e EXACT for unique symbols maps. With EXACT, the values in the specified field

must match exactly.

e OTHER, for features that do not fit in any other RANGE or EXACT category.
OTHER is optional to use in a value map and, if it is not used, symbols that do not
fall into one of the categories are not drawn.

In the following example, the Cities layer (which does not display until the scale is less
than 1:50000000) is broken into three RANGE categories using
VALUEMAPRENDERER with lookupfield set to POPULATION. When assigning
symbols, it is permissible to use different symbol elements within the same value map.
The following example uses both SIMPLEMARKERSYMBOL and

64
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TRUETYPEMARKERSYMBOL.

The first RANGE category is for cities with fewer than 500,000 in population and uses a
circle for the SIMPLEMARKERSYMBOL. The second RANGE category is for a
population between 500,000 and 1,000,000 and uses a square marker. The third RANGE
category is for a population greater than 1,000,000, and the marker for this category is a
TRUETYPEMARKERSYMBOL.

Using VALUEMAPRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than 500000">
<SIMPLEMARKERSYMBOL color="0,0,255" width="8" type="circle"
/>
</RANGE>
<RANGE lower="500001" upper="1000000" label="500001 -
1000000™>
<SIMPLEMARKERSYMBOL color="85,0,170" width="8"
type="square" />
</RANGE>
<RANGE lower="1000001" upper="23620001" label="Greater than
1000000™>
<TRUETYPEMARKERSYMBOL fontstyle="regular" character="169"
font="Arial" fontcolor="255,0,0" fontsize="20" />
</RANGE>
<OTHER>
<SIMPLEMARKERSYMBOL width="8" />
</OTHER>
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</VALUEMAPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The resulting map shows the three categories of cities based on population.
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Creating multipart symbols

Multipart symbols can be created for one or more categories of a value map. To do this,
additional VALUEMAPRENDERERSs are used with only the RANGE or EXACT
categories you are interested in. In the next example, the marker for cities with a
population less than 500,000 is a three-part symbol:

e The base part is a large blue circle.
e The middle part is a yellow star.
e The top part is a small red circle.

To make this symbol, three VALUEMAPRENDERERS are used. In the first one, the blue
circle is rendered. The other RANGE categories are also included for cities with a
population between 500,000 and 1,000,000 and with a population greater than 1,000,000.
In the second and third VALUEMAPRENDERERs, RANGE is included only for a
population less than 500,000. All three VALUEMAPRENDERERS are grouped inside a
GROUPRENDERER.

Using VALUEMAPRENDERER to create a multipart symbol:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
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</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER>
<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than 500000">
<!--blue circle-->
<SIMPLEMARKERSYMBOL color="0,0,255" width="16"
type="circle" />
</RANGE>
<RANGE lower="500001" upper="1000000" label="500001 -
1000000"™>
<SIMPLEMARKERSYMBOL color="85,0,170" width="7"
type="square" />
</RANGE>
<RANGE lower="1000001" upper="23620001" label="Greater than
1000000"™>
<TRUETYPEMARKERSYMBOL fontstyle="regular" character="169"
font="Arial" fontcolor="255,0,0" fontsize="20" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than 500000">
<!--yellow star—-->
<SIMPLEMARKERSYMBOL color="255,255,0" width="16"
type="star" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than 500000">
<!--red circle-->
<SIMPLEMARKERSYMBOL color="255,0,0" width="4"
type="circle" />
</RANGE>
</VALUEMAPRENDERER>
</GROUPRENDERER>
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</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The resulting map shows cities with a multipart symbol for cities with a population less
than 500,000 plus the two additional categories of cities between 500,000 and 1,000,000
and cities greater than 1,000,000.
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VALUEMAPRENDERER inside a SCALEDEPENDENTRENDERER

A VALUEMAPRENDERER can be used inside of a SCALEDEPENDENTRENDERER.
In the following example, the Cities layer is divided into two
SCALEDEPENDENTRENDERERs. When the scale is between 1:25000000 and
1:50000000, all cities are rendered with a blue circle using a SIMPLERENDERER.
When the scale is less than 1:25000000, the value map from the previous example is used
for rendering each city based on population. GROUPRENDERER is used around both
SCALEDEPENDENTRENDERER elements and to group the VALUEMAPRENDERER
elements.

Using VALUEMAPRENDERER inside a SCALEDEPENDENTRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"

68 ArcXML Programmer’s Reference Guide



name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER>
<SCALEDEPENDENTRENDERER lower="1:25000000" >
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,0,190" width="8"
type="circle" />
</SIMPLERENDERER>
</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:25000000" >
<GROUPRENDERER>
<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than
500000">
<SIMPLEMARKERSYMBOL color="0,0,255" width="16"
type="circle" />
</RANGE>
<RANGE lower="500001" upper="1000000" label="500001 -
1000000"™>
<SIMPLEMARKERSYMBOL color="85,0,170" width="7"
type="square" />
</RANGE>
<RANGE lower="1000001" upper="23620001" label="Greater
than 1000000">
<TRUETYPEMARKERSYMBOL fontstyle="regular"
character="169" font="Arial" fontcolor="255,0,0" fontsize="20" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than
500000">
<SIMPLEMARKERSYMBOL color="255,255,0" width="16"
type="star" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">

<RANGE lower="0" upper="500000" label="Less than
500000">
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<SIMPLEMARKERSYMBOL color="255,0,0" width="4"
type="circle" />
</RANGE>
</VALUEMAPRENDERER>
</GROUPRENDERER>
</SCALEDEPENDENTRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The following two figures show the same map at two scales. The first map is at
1:30000000 and shows all cities with a small circle. The second map is at 1:12000000
and symbolizes cities based on population.

& Cities
[:] CNTRY24

l'.'l}raatar than : | & =

[]& =&

CMNTRY94

70 ArcXML Programmer’s Reference Guide



VALUEMAPLABELRENDERER

VALUEMAPLABELRENDERER applies label formats based on different
classifications in a field in a database. Labels can be categorized using RANGE, EXACT,
or OTHER, similar to VALUEMAPRENDERER for feature symbolization.

In the following example, the Cities layer (which does not display until the scale is less
than 1:50000000) is labeled based on three RANGESs. The RANGESs are cities with a
population less than 500,000, a population of 500,000 to 1,000,000, and a population
greater than 1,000,000. For each category, TEXTSYMBOL is used, but instructions for
labeling are different. Small cities use the Tahoma font. Medium-sized cities use an italic
Arial font with glow. Large cities use a bold italic Times New Roman font with glow and
shadow.

All cities are rendered with a circle using SIMPLEMARKERSYMBOL inside a
SIMPLERENDERER. Both the SIMPLERENDERER and
VALUEMAPLABELRENDERER are grouped inside a GROUPRENDERER.

Using VALUEMAPLABELRENDERER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/> a
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY9%94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER>
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,0,190" width="8" type="circle"
/>
</SIMPLERENDERER>
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<VALUEMAPLABELRENDERER lookupfield="POPULATION"
labelfield="NAME" >
<RANGE lower="0" upper="500000" >
<TEXTSYMBOL font="Tahoma" fontstyle="regular"
fontsize="10" />
</RANGE>
<RANGE lower="500001" upper="1000000" >
<TEXTSYMBOL font="Arial" fontstyle="italic" fontsize="12"
glowing="125,125,125" />
</RANGE>
<RANGE lower="1000001" upper="23620001" >
<TEXTSYMBOL font="Times New Roman" fontstyle="bolditalic"
fontsize="14" glowing="255,255,0" shadow="0,0,0" />
</RANGE>
</VALUEMAPLABELRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

In the resulting map, all cities are identified by a blue marker. Based on the population of
the city, one of three label formats is used.
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Using VALUEMAPRENDERER and VALUEMAPLABELRENDERER
together

VALUEMAPRENDERER and VALUEMAPLABELRENDERER can be used within
the same GROUPRENDERER. In the next example, VALUEMAPRENDERER replaces
the SIMPLERENDERER information for the Cities layer. The following symbology and
labels are used based on city population:
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City Population

Symbol Label
Range
Less than 500,000 Circle Tahoma font
500,000 to 1,000,000 Square Italic Arial font with glow
Greater than TrueType Bold italic Times New Roman font with glow and
1,000,000 symbol shadow

Using VALUEMAPRENDERER and VALUEMAPLABELRENDERER together:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="1.0"
fillcolor="255,255,204" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER>
<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than 500000">
<SIMPLEMARKERSYMBOL color="0,0,255" width="5"
type="circle" />
</RANGE>
<RANGE lower="500001" upper="1000000" label="500001 -
1000000">
<SIMPLEMARKERSYMBOL color="85,0,170" width="7"
type="square" />
</RANGE>
<RANGE lower="1000001" upper="23620001" label="Greater than
1000000">
<TRUETYPEMARKERSYMBOL fontstyle="regular" character="169"
font="Arial" fontcolor="255,0,0" fontsize="20" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPLABELRENDERER lookupfield="POPULATION"
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labelfield="NAME" >
<RANGE lower="0" upper="500000" >
<TEXTSYMBOL font="Tahoma" fontstyle="regular"
fontsize="10" />
</RANGE>
<RANGE lower="500001" upper="1000000" >
<TEXTSYMBOL font="Arial" fontstyle="italic" fontsize="12"
glowing="125,125,125" />
</RANGE>
<RANGE lower="1000001" upper="23620001" >
<TEXTSYMBOL font="Times New Roman" fontstyle="bolditalic"
fontsize="14" glowing="255,255,0" shadow="0,0,0" />
</RANGE>
</VALUEMAPLABELRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

In the resulting map, the marker and label assigned to each city are based on the
population.
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Limiting labels to a subgroup of features

VALUEMAPLABELRENDERER can also be used to limit labeling to a subgroup of
features. In the next example, only cities with a population greater than 1000000 are
labeled. To do this, only one RANGE category is used inside the
VALUEMAPLABELRENDERER. If a city's population does not fall within this range,
then it is not labeled.

Using VALUEMAPLABELRENDERER to label a subgroup of features:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
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</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER>
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,0,190" width="6" type="circle"
/>
</SIMPLERENDERER>
<VALUEMAPLABELRENDERER lookupfield="POPULATION"
labelfield="NAME" >
<RANGE lower="1000000" upper="23620001" >
<TEXTSYMBOL font="Times New Roman" fontstyle="bolditalic"
fontsize="14" glowing="255,255,0" shadow="0,0,0" />
</RANGE>
</VALUEMAPLABELRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

In the resulting map, only cities with a population greater than 1000000 are labeled.
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VALUEMAPLABELRENDERER inside a
SCALEDEPENDENTRENDERER

VALUEMAPLABELRENDERER can be used inside a
SCALEDEPENDENTRENDERER. In the next example, only cities with a population
greater than 1000000 are labeled when the scale is between 1:25000000 and 1:50000000.
When the scale is less than 1:25000000, all cities are labeled according to their
population. A GROUPRENDERER is used around the two
SCALEDEPENDENTRENDERER elements.

The following table summarizes the labels used at different scales:

City Population Range Label
When scale is greater than 1:25000000:

Greater than 1,000,000 Bold italic Times New Roman font with Glow and Shadow
When scale is less than 1:25000000:

Less than 500,000 Tahoma font

500,000 to 1,000,000 Italic Arial font with glow

Greater than 1,000,000 Bold italic Times New Roman font with Glow and Shadow

Using VALUEMAPLABELRENDERER inside a
SCALEDEPENDENTRENDERER:

<?xml version="1.0" encoding="UTF-8"?2>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
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<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-6" directory="C:\ESRIDATA\WORLD"
/>
</WORKSPACES>
<LAYER type="featureclass" name="CNTRY94" visible="true" id="0">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-6" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,255,204" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="1"
maxscale="1:50000000">
<DATASET name="CITIES" type="point" workspace="shp ws-6" />
<GROUPRENDERER> <!/--Around all renderers-->
<SCALEDEPENDENTRENDERER lower="1:25000000" > <!/--labeling and
rendering when the scale is greater than 1:25000000-->
<GROUPRENDERER>
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,0,190" width="6"
type="circle" />
</SIMPLERENDERER>

<!--Only label cities with population greater than
1,000,000-->
<VALUEMAPLABELRENDERER lookupfield="POPULATION"
labelfield="NAME" >
<RANGE lower="1000001" upper="23620001" >
<TEXTSYMBOL font="Times New Roman" fontstyle="bold"
fontsize="14" glowing="255,255,0" shadow="0,0,0" />
</RANGE>
</VALUEMAPLABELRENDERER>
</GROUPRENDERER>
</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:25000000" ></--Labeling and
rendering when the scale is less than 1:25000000-->
<GROUPRENDERER>
<!--Render cities based on population-->
<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than
500000">
<SIMPLEMARKERSYMBOL color="0,0,255" width="16"
type="circle" />
</RANGE>
<RANGE lower="500001" upper="1000000" label="500001 -
1000000"™>
<SIMPLEMARKERSYMBOL color="85,0,170" width="7"
type="square" />
</RANGE>
<RANGE lower="1000001" upper="23620001" label="Greater
than 1000000">
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<TRUETYPEMARKERSYMBOL fontstyle="regular"
character="169" font="Arial" fontcolor="255,0,0" fontsize="20" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than
500000">
<SIMPLEMARKERSYMBOL color="255,255,0" width="16"
type="star" />
</RANGE>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="POPULATION">
<RANGE lower="0" upper="500000" label="Less than
500000">
<SIMPLEMARKERSYMBOL color="255,0,0" width="4"
type="circle" />
</RANGE>
</VALUEMAPRENDERER>

<!--Label all cities based on population-->
<VALUEMAPLABELRENDERER lookupfield="POPULATION"
labelfield="NAME" >
<RANGE lower="0" upper="500000" >
<TEXTSYMBOL font="Tahoma" fontstyle="regular"
fontsize="10" />
</RANGE>
<RANGE lower="500001" upper="1000000" >
<TEXTSYMBOL font="Arial" fontstyle="italic"
fontsize="12" glowing="125,125,125" />
</RANGE>
<RANGE lower="1000001" upper="23620001" >
<TEXTSYMBOL font="Times New Roman"
fontstyle="bolditalic" fontsize="14" glowing="255,255,0" shadow="0,0,0"
/>
</RANGE>
</VALUEMAPLABELRENDERER>
</GROUPRENDERER>
</SCALEDEPENDENTRENDERER>
</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The following two figures are the same map at two scales. The scale for the first map is
1:40000000. At this scale, only cities with a population greater than 1,000,000 are
labeled. The scale for the second map is 1:8000000. All cities are labeled based on
population.
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RASTER_RENDERER

The RASTER RENDERER elements are used to classify pixel values in a raster layer.
The elements are valid only in map configuration files and Image Services. They are not
valid in Feature or ArcMap Image Services, nor can they be used in a request. The list of
elements includes:

« RASTER_RENDERER
« RASTER EXACT
« RASTER RANGE
« RASTER OTHER

RASTER RENDERER is supported with the following formats: ArcSDE Raster, BIL,
BMP, BSQ, CIB, GIF, GIS, GRID, IMG, JPEG, LAN, GEOTIFF, TIFF, and IMPELL.
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Only single band rasters are supported - the raster cannot be multiband.

RASTER RENDERER can be used in place of an ArcSDE colormap or CLR file, which
pairs a value and a color. The value is included in the legend. Supported formats are
ArcSDE raster, GRID, BIL, and BSQ. Another option is a table in ArcSDE that pairs a
value with a color and description. In this case, the description is included in the legend.
If no description is available, the value is used instead. If this table is used, the colormap
is ignored. If the RASTER RENDERER elements are used, any colormaps or ArcSDE
tables are ignored.

A Case Study

The following case study uses New York City street data to apply a combination of
renderers for displaying these roads with different rendering at different scales. The map
configuration file is shown here in its entirety. Take a look at this file to get a general
overview. Each of the layers is discussed below.

Entire map configuration file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-74.066" miny="40.689" maxx="-73.823"
maxy="40.883" name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>

<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="c:\nycity\data" />
</WORKSPACES>

<LAYER type="featureclass" name="Background" visible="true"
id="0" >
<DATASET name="nyc back" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="145,239,254" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>

<LAYER type='"featureclass" name="City Limits" visible="true"

id="1" >
<DATASET name="nyc bound" type="polygon" workspace="shp ws-0"
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/>

/>

/>

/>

/>

/>

<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="255,249,165" filltype="solid"

</SIMPLERENDERER>
</LAYER>

<LAYER type='"featureclass" name="Parks" visible="true" id="2" >
<DATASET name="nyc parks" type="polygon" workspace="shp ws-0"

<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="135,184,114" filltype="solid"

</SIMPLERENDERER>
</LAYER>

<LAYER type="featureclass" name="Water" visible="true" id="3" >
<DATASET name="nyc water" type="polygon" workspace="shp ws-0"

<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="145,239,254" filltype="solid"

</SIMPLERENDERER>
</LAYER>

<LAYER type="featureclass" name="Roads" visible="true" id="4"

maxscale="1:35000">

<DATASET name="nyc roads" type="line" workspace="shp ws-0" />

<GROUPRENDERER>
<SCALEDEPENDENTRENDERER lower="1:21300" >

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="3"

color="255,0,0" />

</EXACT>
<EXACT value="Street">
<SIMPLELINESYMBOL type="solid" width="1"

color="0,0,255" />

</EXACT>
</VALUEMAPRENDERER>

</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:21300">
<GROUPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="9"

color="0,0,0" />

</EXACT>
<EXACT value="Street">
<SIMPLELINESYMBOL type="solid" width="8"

color="255,255,255" />
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</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="7"
color="255,0,0" />
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="3"
color="0,0,0" />
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield:"ROAD_TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="1"
color="255,255,255" />
</EXACT>
</VALUEMAPRENDERER>

</GROUPRENDERER>
</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:25000">

<VALUEMAPLABELRENDERER lookupfield="ROAD TYPE"
labelfield="NAME" linelabelposition="PlaceOnTop"
howmanylabels="One label per name">
<EXACT value="Freeway">
<TEXTSYMBOL font="Arial" fontsize="14" fontstyle="bold"
fontcolor="0,0,255" glowing="153,153,153"/>
</EXACT>
<EXACT value="Street">
<TEXTSYMBOL font="Arial" fontsize="14" fontstyle="bold"
fontcolor="0,0,0" />
</EXACT>
</VALUEMAPLABELRENDERER>

</SCALEDEPENDENTRENDERER>

</GROUPRENDERER>
</LAYER>

<LAYER type='"featureclass" name="Roads" visible="true" id="5"
minscale="1:35000">
<DATASET name="nyc mainroads" type="line" workspace="shp ws-0"

/>

<GROUPRENDERER>
<VALUEMAPRENDERER lookupfield="ROAD_TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="4" color="0,0,0" />
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</EXACT>
<EXACT value="Secondary">
<SIMPLELINESYMBOL type="solid" width="1" color="0,0,255"
/>
</EXACT>
<EXACT value="Primary">
<SIMPLELINESYMBOL type="solid" width="1" color="255,0,0"
/>
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="2" color="255,0,0"
/>
</EXACT>
</VALUEMAPRENDERER>

</GROUPRENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The following three figures show the New York City roads displayed at different scales.
Depending on the scale, the street and freeway symbols change. The first map is at
1:200000, the second is at 1:30000, and the third is at 1:20000.

There are six layers in this map configuration file. Each of the layers has been assigned
an alias name as shown in the following table. The alias names are what appear in the
legend.

Layer Alias Name as Seen in Legend Shapefile Name
Background nyc_back

City Limits nyc_bound
Parks nyc parks
Water nyc_water
Roads nyc_roads
Roads nyc mainroads
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Nyc_back, nyc_bound, nyc_parks, nyc_water layers

Nyc_back, nyc_bound, nyc parks, and nyc_water use SIMPLEPOLYGON inside a
SIMPLERENDERER. The nyc back layer is shown here as an example.

Nyc_back Layer:
<LAYER type="featureclass" name="Background" visible="true"
id="Q" >
<DATASET name="nyc back" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="145,239,254" filltype="solid"
/>
</SIMPLERENDERER>
</LAYER>

Nyc_mainroads

The nyc_mainroads and nyc roads layers display at different scales, and only one of the
two layers is included at any given scale. In the legend, both layers are labeled "Roads".

When the ArcIMS service is first loaded, nyc_mainroads displays. It continues to display
until the scale is less than 1:35000. As a user zooms in to a scale of 1:35000, the
nyc_mainroads layer turns off and the nyc roads layer turns on.

The nyc_mainroads layer in the map configuration file is included below. First, the
minscale in LAYER is set to 1:35000. This allows the layer to display only if the scale is
greater than 1:35000. Second, for the rendering of this layer, a VALUEMAPRENDERER
is used to divide the roads into Freeway, Secondary, and Primary roads based on the
value in the field ROAD_TYPE. The road types are categorized using EXACT and are
symbolized as follows:

Road
Type Symbol

Uses a multipart line symbol of a red line with a width of two pixels on top of
Freeway

a black line with a width of four pixels.
Secondary Uses a blue line symbol with a width of one pixel.
Primary  Uses a red line symbol with a width of one pixel.

The layer contains two VALUEMAPRENDERERSs. The first VALUEMAPRENDERER
includes Primary, Secondary, and the black line for Freeway. The second
VALUEMAPRENDERER includes only the red line for the Freeway category. The
VALUEMAPRENDERERS are grouped together by a GROUPRENDERER.
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Nyc_mainroads layer:

minscale="1:35000">

/>

/>

/>

/>

<GROUPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="4"
</EXACT>
<EXACT value="Secondary">
<SIMPLELINESYMBOL type="solid" width="1"

</EXACT>
<EXACT value="Primary">
<SIMPLELINESYMBOL type="solid" width="1"

</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<SIMPLELINESYMBOL type="solid" width="2"

</EXACT>
</VALUEMAPRENDERER>

</GROUPRENDERER>
</LAYER>

<LAYER type="featureclass" name="Roads" visible="true" id="5"

<DATASET name="nyc mainroads" type="line" workspace="shp ws-0"

color="0,0,0" /

color="0,0,255"

color="255,0,0"

color="255,0,0"

The figure below shows nyc_mainroads at a scale of 1:200000. Note that in the legend
the layer is listed as "Roads".
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Nyc_roads

The nyc_roads layer contains all the streets for New York City and the surrounding area.
In the map configuration file, the LAYER maxscale is set to 1:35000 and does not turn
on until a user zooms past a scale of 1:35000.

Using SIMPLERENDERER:

<LAYER type="featureclass" name="Roads" visible="true" id="4"
maxscale="1:35000">
<DATASET name="nyc roads" type="line" workspace="shp ws-0" />

</LAYER>

The nyc_roads layer uses two SCALEDEPENDENTRENDERERS depending on the
current scale. At a scale between 1:21300 and 1:35000, the roads are rendered in a less
detailed manner. When the scale is less than 1:21300, the road rendering becomes much
more detailed. A third SCALEDEPENDENTRENDERER is used for labeling. The labels
do not turn on until the scale is less than 1:25000. The
SCALEDEPENDENTRENDERERS are grouped together inside a GROUPRENDERER.

Using SCALEDEPENDENTRENDERER:

<LAYER..>
<GROUPRENDERER>
<SCALEDEPENDENTRENDERER lower="1:21300">
..less detailed rendering..
</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:21300">
.more detailed rendering..
</SCALEDEPENDENTRENDERER>

<SCALEDEPENDENTRENDERER upper="1:25000">
..label rendering..
</SCALEDEPENDENTRENDERER>
</GROUPRENDERER>
</LAYER>

The first SCALEDEPENDENTRENDERER with the less detailed rendering has a
minimum scale set to 1:21300 (lower="1:21300"). The VALUEMAPRENDERER
divides the roads into two categories based on the value in the field ROAD TYPE:
Freeway and Street. The freeways are a thick red line, and the streets are a thin blue line.

Using SCALEDEPENDENTRENDERER for nyc_roads when the scale is greater
than 1:21000:

<SCALEDEPENDENTRENDERER lower="1:21300" >
<VALUEMAPRENDERER lookupfield="ROAD TYPE">

<EXACT value="Freeway'>
<SIMPLELINESYMBOL type="solid" width="3"
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color="255,0,0" />
</EXACT>
<EXACT wvalue="Street">
<SIMPLELINESYMBOL type="solid" width="1"
color="0,0,255" />
</EXACT>
</VALUEMAPRENDERER>

</SCALEDEPENDENTRENDERER>

The figure below shows the map at a scale of 1:30000.
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When the scale passes 1:21300, the second SCALEDEPENDENTRENDERER with
more detailed rendering becomes active. Inside this SCALEDEPENDENTRENDERER
is a group of VALUEMAPRENDERERS.

e The first VALUEMAPRENDERER uses the two categories of Street and
Freeway. The streets are a thick solid white line eight pixels wide. The freeways
are a multipart line symbol. The base level of the Freeway is included inside this
renderer and is a black line nine pixels wide.

e The remaining three VALUEMAPRENDERERS create the rest of the multipart
freeway symbol: red as the second layer seven pixels wide, black as the third
layer three pixels wide, and white as the top layer one pixel wide.

Using SCALEDEPENDENTRENDERER for nyc_roads when the scale is less than
1:21000:

<SCALEDEPENDENTRENDERER upper="1:21300">
<GROUPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">

<EXACT value="Freeway'">
<!--black-->
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<SIMPLELINESYMBOL type="solid" width="9"
color="0,0,0" />
</EXACT>
<EXACT wvalue="Street">
<SIMPLELINESYMBOL type="solid" width="8"
color="255,255,255" />
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway">
<!--red-->
<SIMPLELINESYMBOL type="solid" width="7"
color="255,0,0" />
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield:"ROAD_TYPE">
<EXACT value="Freeway'">
<!--black-->
<SIMPLELINESYMBOL type="solid" width="3"
color="0,0,0" />
</EXACT>
</VALUEMAPRENDERER>

<VALUEMAPRENDERER lookupfield="ROAD TYPE">
<EXACT value="Freeway'">
<!--white-->
<SIMPLELINESYMBOL type="solid" width="1"
color="255,255,255" />
</EXACT>
</VALUEMAPRENDERER>

</GROUPRENDERER>
</SCALEDEPENDENTRENDERER>

The third SCALEDEPENDENTRENDERER s used to set the scale for labeling. In this
layer, VALUEMAPLABELRENDERER becomes active when the scale is less than
1:25000. The streets and freeways both use TEXTSYMBOL, but the instructions for
drawing the labels are different. Freeways use a bold Arial font with glow. Streets use a
bold Arial font without the glow.

Labeling for nyc_roads:
<SCALEDEPENDENTRENDERER upper="1:25000">

<VALUEMAPLABELRENDERER lookupfield="ROAD TYPE"
labelfield="NAME" linelabelposition="PlaceOnTop"
howmanylabels="One label per name">
<EXACT value="Freeway">
<TEXTSYMBOL font="Arial" fontsize="14" fontstyle="bold"
fontcolor="0,0,255" glowing="153,153,153"/>
</EXACT>
<EXACT value="Street">
<TEXTSYMBOL font="Arial" fontsize="14" fontstyle="bold"
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fontcolor="0,0,0" />
</EXACT>
</VALUEMAPLABELRENDERER>

</SCALEDEPENDENTRENDERER>

The following figure shows the detailed streets and freeways at a scale of 1:20000. At
this scale, the labels are also included.
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This case study shows different ways to use the Arc XML renderers. In summary, the
basic rules for using these renderers are:

e Only one symbol can be used inside a renderer.

o SIMPLERENDERER and SIMPLELABELRENDERER are used when an entire
layer is symbolized or labeled the same way.

e VALUEMAPRENDERER and VALUEMAPLABELRENDERER are used when
different categories based on a value in a field are used to symbolize and label a
layer.

e Two or more renderers are grouped together using GROUPRENDERER.

e Multiple GROUPRENDERERS can exist within other GROUPRENDERERS.

o SCALEDEPENDENTRENDERER is used to set scales for changing a layer's
symbolization and labeling.
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Using Projection Elements

Introduction

Features on a map refer to the actual locations of the objects they represent in the real
world. The positions of objects on the earth's spherical surface are measured in degrees of
latitude and longitude, also known as geographic coordinates. Though latitude and
longitude can locate exact positions on the surface of the earth, they are not uniform units
of measure; only along the equator does the distance represented by one degree of
longitude approximate the distance represented by one degree of latitude. To overcome
measurement difficulties, data is often transformed from the three-dimensional
geographic coordinate system to the two-dimensional planar surface in a projected
coordinate system. Projected coordinate systems describe the distance from an origin
(0,0) along two separate axes: a horizontal x-axis representing east-west and a vertical y-
axis representing north-south.

Because the earth is round and maps are flat, getting information from the curved surface
to a flat one involves a mathematical formula call a map projection. A map projection
transforms latitude and logitude to X,y coordinates in a projected coordinate system.

Locations are expressed as latitude and longitude on the globe and as x,y
coordinates on a map.

This process of flattening the earth causes distortions in one or more of the following
spatial properties: distance, area, shape, and direction. No projection can preserve all
these properties, and as a result, all flat maps are distorted to some degree. Fortunately,
you can choose from many different map projections. Each is distinguished by its
suitability for representing a particular portion and amount of the earth's surface and by
its ability to preserve distance, area, shape, or direction. Some map projections minimize
distortion in one property at the expense of another, while others strive to balance the
overall distortion. As a mapmaker, you can decide which properties are most important
and choose a projection that suits your needs.
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Displaying the world using the Sinusoidal projection (left) and the Robinson
projection (right).

Reasons for using a projected coordinate system

e You want to make accurate measurements from your map and be sure that spatial
analysis options calculate distance correctly. Latitude/Longitude is a good system
for storing spatial data but not very good for viewing, querying, or analyzing
maps. Degrees of latitude and longitude are not consistent units of measure for
area, shape, distance, and direction.

e You are making a map in which you want to preserve one or more of these
properties: area, shape, distance, and direction.

e You are making a small-scale map such as a national or world map. With a small-
scale map, your choice of map projection determines the overall appearance of the
map. For example, with some projections, lines of latitude and longitude will
appear curved; with others they will appear straight.

e Your organization mandates using a particular projected coordinate system for all
maps.

Choosing a map projection
Here are a few things to consider when choosing a projection:

e Which spatial properties do you want to preserve?

e Where is the area you're mapping? Is your data in a polar region? An equatorial
region?

e What shape is the area you're mapping? Is it square? Is it wider in the east-west
direction?

e How big is the area you're mapping? On large-scale maps, such as street maps,
distortion may be negligible because your map covers only a small part of the
earth's surface. On small-scale maps, where a small distance on the map
represents a considerable distance on the earth, distortion may have a bigger
impact, especially if you use your map to compare or measure shape, area, or
distance.

Answering these questions will determine what map projection and thus what projected
coordinate system you'll want to use to display your data.
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Map projections can be generally classified according to what spatial attribute they
preserve:

e Equal Area projections preserve area. Many thematic maps use an equal area
projection. Maps of the United States commonly use the Albers Equal Area Conic
projection.

e Conformal projections preserve shape and area useful for navigational charts and
weather maps. Shape is preserved for small areas, but the shape of a large area
such as a continent will be significantly distorted. The Lambert Conformal Conic
and Mercator projections are common conformal projections.

e Equidistant projections preserve distance but no projection can preserve distances
from all points to all other points. Instead, distance can be held true from one
point (or a few points) to all other points or along all meridians or parallels. If you
will be using your map to find features that are within a certain distance of other
features, you should use an equidistant map projection.

e Azimuthal projections preserve direction from one point to all other points. This
quality can be combined with equal area, conformal, and equidistant projections,
as in the Lambert Equal Area Azimuthal and the azimuthal equidistant
projections.

e Other projections minimize overall distortion but don't preserve any of the four
spatial properties of area, shape, distance, and direction. The Robinson projection,
for example, is neither equal area nor conformal but is aesthetically pleasing and
useful for general mapping.

Projection Elements in ArcIMS

Projections in ArcIMS are handled by the ArcIMS Spatial Server. Three projection
elements are used to retrieve data in the correct projected coordinate system:

e COORDSYS
e FEATURECOORDSYS
o FILTERCOORDSYS

With ArcIMS, the term coordinate system, which includes both geographic and projected
coordinate systems, is used to describe the information about the projection, as well as
other specifics such as datum, units, and meridians.

Each projection element defines a coordinate system by either an ID or a definition
string. For a complete list of supported IDs and definition strings, see:

e Projected Coordinate Systems Listing [Sorted by projection ID] [Sorted by name]

e Geographic Coordinate Systems Listing [Sorted by projection ID] [Sorted by
name]

e Datum Transformation Listing [Sorted by projection ID] [Sorted by name]
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COORDSYS

COORDSYS defines the projection metadata for a data layer. It does not reproject the
data to another coordinate system; it merely states what projection that layer is in.
COORDSYS can be used with:

e Vector data including shapefiles, coverages in ArcSDE for Coverages, and
ArcSDE layers. With vector data, if COORDSYS is not included with the layer,
the ArcIMS Spatial Server reads any *.prj file associated with a shapefile or
coverage or the spatial references table in ArcSDE.

o Imagery including images in a directory and images in ArcSDE.

e Acetate layers when the attribute units="database" is used in OBJECT.

If no *.prj file or spatial references table or COORDSYS is present, the layer is not
projected. If a layer does not project as expected, check whether the layer has a *.prj file
or spatial reference table or COORDSYS. For ArcMap Image Services, the coordinate
system for each layer is handled in the ArcMap document (*.mxd or *.pmf).

FEATURECOORDSYS

FEATURECOORDSYS is used to specify a common coordinate system in an ArcIMS
service to which each layer should be transformed. In an ArcIMS service,
FEATURECOORDSYS represents the overall projection and can be thought of as the
default coordinate system. This coordinate system can be different than the coordinate
system of any of the layers.

Requests with no projection elements made to an ArcIMS service will receive data in the
default coordinate system of the service. A request can override the service
FEATURECOORDSYS with its own FEATURECOORDSYS. For example, if a service
is in Robinson and a request includes a FEATURECOORDSYS of Mollweide, then the
ArcIMS Spatial Server returns the data in Mollweide.

When FEATURECOORDSYS is present, the map units are calculated automatically by
the ArcIMS Spatial Server. If MAPUNITS is present, it is ignored. Having the correct
map units is important to make sure scale dependencies in LAYER,
SCALEDEPENDENTRENDERER, and OBJECT are correctly calculated.

FILTERCOORDSYS

FILTERCOORDSYS is used to specify the coordinate system of the requesting client.
Much like COORDSYS, FILTERCOORDSYS can be thought of as metadata, this time
for the client. In the request, coordinates in the extents and spatial filters are in the

coordinate system of the FILTERCOORDSYS.

FILTERCOORDSY'S must be included in a map configuration file if
FEATURECOORDSYS is present. In the service, FILTERCOORDSY'S and
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FEATURECOORDSYS must have the same ID or string value. In requests, the two
elements can have different values.

Using the Projection Elements

This next section discusses different scenarios for using the projection elements. One
important note: the ArcIMS clients do not support projections. All projections must be
handled by the ArcIMS Spatial Server. In addition, when using the ArcIMS viewers,
FILTERCOORDSYS and FEATURECOORDSYS must have the same ID. The ArcIMS
HTML Viewer can be customized to accommodate different IDs for
FEATURECOORDSYS and FILTERCOORDSYS. The ArcIMS Java Viewers cannot be
customized this way.

Map configuration file without FILTERCOORDSYS and
FEATURECOORDSYS

The example below shows a map configuration file that does not use
FILTERCOORDSYS or FEATURECOORDSYS but does use COORDSYS for the
layers. The two layers are both world shapefile layers. One is in World Mollweide
(1d="54009") and the other is in World Robinson (id="54030"). Remember, if a shapefile
has a *.prj file associated with it, COORDSY'S does not need to be included. If neither a
*.prj file nor COORDSYS is present, the layer is not projected.

Using COORDSYS in a map configuration file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-14628440.851850007" miny="-9020047.848073646"
maxx="15705351.712200116" maxy="8748562.401522137"
name="Initial Extent" />
<MAPUNITS units="meters" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-12" directory="c:\data" />
</WORKSPACES>
<LAYER type="featureclass" name="Ocean" visible="true" id="22">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-12" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="240,255,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Robinson" visible="true" id="0">
<DATASET name="cntry94 Robinson" type="polygon"
workspace="shp ws-12" />
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<COORDSYS id="54030" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,102"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Mollweide" visible="true"
id:" l ">
<DATASET name="Cntry94 Mollweide" type="polygon"
workspace="shp ws-12" />
<COORDSYS id="54009" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0" boundarywidth="3"
boundarycolor="27,27,127" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

To view a map, a GET_IMAGE request can be made to this Image Service. The
following request includes no projection elements.

GET_IMAGE request with no projection elements:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the two layers do not overlay correctly because they are not in the
same coordinate system.

LAYERS

[:] Mollweide o
[l Robinson
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In the next GET IMAGE request, FEATURECOORDSYS and FILTERCOORDSYS are
included and are set to World Sinusoidal, which has an id="54008".

GET_IMAGE request using FILTERCOORDSYS and FEATURECOORDSYS:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<FILTERCOORDSYS id="54008" />
<FEATURECOORDSYS id="54008" />

</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the two layers are aligned in the Sinusoidal projection.

LAYERS

[:] Mollweide
Robinson

The last GET IMAGE example worked correctly because the two layers have coordinate
systems with similar minimum and maximum X and Y extents. In reality, an
ENVELOPE is normally included in the request. Coordinates used in ENVELOPE and
inside SPATIALFILTER should be in the coordinate system of FILTERCOORDSYS. In
the next example, an ENVELOPE is included in the request. The map units are calculated
by the ArcIMS Spatial Server based on the ID selected for FEATURECOORDSYS.
Hence, MAPUNITS is not required in requests.

GET_IMAGE request with ENVELOPE:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
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<ENVELOPE minx="-14628440.851850007" miny="-9020047.848073646"
maxx="15705351.712200116" maxy="8748562.401522137" />

<FILTERCOORDSYS 1d="54008" />

<FEATURECOORDSYS 1d="54008" />

</PROPERTIES>
</GET IMAGE>
</REQUEST>

</ARCXML>

With the above request, the returned ENVELOPE is guaranteed to be correct.

IMAGE response with ENVELOPE:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-14628440.85185" miny="-11510914.9347945"
maxx="15705351.7122001" maxy="11239429.488243" />
<OUTPUT file="C:\ArcIMS\output\proj paper MYCOMPUTER79217360.jpg"
url="http://mycomputer.esri.com/output/proj paper MYCOMPUTER79217360.jpg"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

The returned image is the same as the previous image.

LAYERS

[:] Mollweide
Robinson

Map configuration file with FEATURECOORDSYS and
FILTERCOORDSYS

FILTERCOORDSYS and FEATURECOORDSYS can be included in the map
configuration file as shown in the next example. For both elements, the coordinate system
ID is set to World Sinusoidal (id="54008"). Although MAPUNITS is included, it is
ignored when FEATURECOORDSYS is present.
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Using FILTERCOORDSYS AND FEATURECOORDSYS in a map configuration
file:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-14628440.851850007" miny="-9020047.848073646"
maxx="15705351.712200116" maxy="8748562.401522137"
name="Initial Extent" />
<MAPUNITS units="meters" />
<FEATURECOORDSYS id="54008" />
<FILTERCOORDSYS id="54008" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-12" directory="c:\data" />
</WORKSPACES>
<LAYER type="featureclass" name="Ocean" visible="true" id="22">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-12" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="240,255,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Robinson" visible="true" id="0">
<DATASET name="cntry94 Robinson" type="polygon"
workspace="shp ws-12" />
<COORDSYS id="54030" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,102"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Mollweide" visible="true"
id="1">
<DATASET name="Cntry94 Mollweide" type="polygon"
workspace="shp ws-12" />
<COORDSYS id="54009" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0" boundarywidth="3"
boundarycolor="27,27,127" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

Once again, a GET_IMAGE request with no projection elements is made to the service.
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GET_IMAGE request with no projection elements:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

This time in the returned image, the two layers overlay in the Sinusoidal projection, the
default from the service.

LAYERS

[:] Mollweide
Robinson

Regardless of the coordinate system of the service, a request can always include
projection elements that override the service. If you want to know the projection of a
service you are accessing, you can send a GET SERVICE INFO request to find out
which FEATURECOORDSYS and FILTERCOORDSYS are in use.

GET_SERVICE_INFO request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO fields="false" envelope="false" renderer="false"
extensions="false" />
</REQUEST>
</ARCXML>

The response includes FILTERCOORDSYS and FEATURECOORDSYS if they are
present in the ArcIMS service.
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SERVICEINFO response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<FEATURECOORDSYS id="54008" />
<FILTERCOORDSYS id="54008" />
<ENVELOPE minx="-14628440.85185" miny="-9020047.84807364"
maxx="15705351.7122001" maxy="8748562.40152213" name="Initial Extent"
/> a
<MAPUNITS units="meters" />
</PROPERTIES>
<LAYERINFO type="featureclass" visible="true" name="Ocean"
id="22">
<FCLASS type="polygon"></FCLASS>
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Robinson"
id="0">
<FCLASS type="polygon"></FCLASS>
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Mollweide"
id="1">
<FCLASS type="polygon"></FCLASS>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

You can override FEATURECOORDSYS and FILTERCOORDSYS in a request. To
summarize the relationship of the projection elements in requests and responses:

e FEATURECOORDSYS - what you want to project the results to.

e FILTERCOORDSYS - the current projection of the client.

e ENVELOPE and geometry coordinates - In the request, values must be in the
coordinate system of the FILTERCOORDSY'S projection. In the response,
ENVELOPE and geometry coordinates are in the coordinate system of the
FEATURECOORDSYS projection.

In the next GET IMAGE request, FEATURECOORDSYS and FILTERCOORDSYS are
both set to geographic coordinates with an id="4326". Since the client is in geographic
coordinates (represented by FILTERCOORDSYS), the ENVELOPE needs to be in
geographic coordinates.
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GET_IMAGE request using FILTERCOORDSYS and FEATURECOORDSYS:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="4326" />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the two layers are aligned in geographic coordinates.

LAYERS

[:] Mollweide
- Robinson

Changing projections in a request

Assume now that your client viewer is currently in geographic coordinates ("4326"), but
you want a map returned in Robinson ("54030"). In this scenario, FILTERCOORDSYS,
the current projection of the client, is set to id="4326". Coordinates in the request, such

as those in ENVELOPE, must also be in geographic coordinates.

FEATURECOORDSYS defines the coordinate system of the map returned to the client.
In this case, FEATURECOORDSYS is set to id="54030".
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GET_IMAGE request using FILTERCOORDSYS and FEATURECOORDSYS
with ENVELOPE in decimal degrees:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

In the response, the ENVELOPE is in Robinson coordinates.

IMAGE response with ENVELOPE in Robinson coordinates:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-16986727.8564406" miny="-12740045.8923304"
maxx="16986727.8564406" maxy="12740045.8923304" />
<OUTPUT file="C:\ArcIMS\output\proj paper MYCOMPUTER79217360.jpg"
url="http://mycomputer.esri.com/output/proj paper MYCOMPUTER79217360.jpg"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

In the returned image, the two layers are now in Robinson.

LAYERS

[:] Mollweide
- Robinson
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Defining a Coordinate System

A coordinate system can be defined in two ways: using a predefined coordinate system
ID or a coordinate system definition string. The predefined IDs are a quick way to
reference a coordinate system by using a single reference number. The coordinate system
definition string uses a string to describe all parameters for a projection. The advantage of
using the definition string is that parameters in the string can be modified.

For a complete list of supported IDs and definition strings, see:

e Projected Coordinate Systems Listing
e Geographic Coordinate Systems Listing
e Datum Transformation Listing

As an example, the coordinate system ID for World Robinson is 54030.
The coordinate system definition string for World Robinson is:

World Robinson, 54030

PROJCS["World_Robinson",GEOGCS["GCS_WGS 1984".DATUM["D_WGS 1984".S
PHEROID["WGS 1984",6378137,298.257223563]],PRIMEM["Greenwich",0],UNIT["
Degree",0.017453292519943295]],PROJECTION["Robinson"],PARAMETER["False E
asting",0],PARAMETER["False Northing",0],PARAMETER]["Central Meridian",0],UN
IT["Meter",1]]

In the examples so far, only the IDs have been used. These IDs can be replaced by the
definition string. In the next example, an Image Service includes the definition string for
World Robinson for FEATURECOORDSYS and FILTERCOORDSYS. Note that the
quotation marks (") in the definition string must be escaped with &quot;.

PROJCS[&ampquot;World Robinson&ampquot;, GEOGCS[&ampquot; GCS WGS
1984&ampquot;, DATUM[&ampquot;D WGS 1984&ampquot;,SPHEROID[&ampq
uot; WGS_1984&ampquot;,6378137,298.257223563]], PRIMEM[&ampquot; Greenwic
h&ampquot;,0],UNIT[&ampquot;Degree&ampquot;,0.017453292519943295]],PROJE
CTION[&ampquot;Robinson&ampquot; |, PARAMETER[&ampquot;False Easting&
ampquot;,0],PARAMETER[&ampquot;False Northing&ampquot;,0],PARAMETER]
&ampquot;Central Meridian&ampquot;,0],UNIT[&ampquot;Meter&ampquot;,1]]

Using a projection definition string for FILTERCOORDSYS AND FEATURECOORDSYS in a map ¢

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
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<PROPERTIES>
<ENVELOPE minx="-14628440.851850007" miny="-9020047.848073646" maxx="15705351.7
<MAPUNITS units="meters" />
<FEATURECOORDSYS
string="PROJCS [ &ampquot;World Robinson&ampquot;,GEOGCS [&ampquot;GCS_WGS_1984&ampquot; ,D
943295] ] ,PROJECTION [ &ampquot ;Robinson&ampquot; ] , PARAMETER [ &ampquot;False Eastingé&ampquo
<FILTERCOORDSYS
string="PROJCS [ &ampquot ;World Robinsoné&ampquot;,GEOGCS [&ampquot;GCS _WGS_ 1984 &ampquot; ,D
943295] ] ,PROJECTION [ &ampquot ;Robinson&ampquot; ], PARAMETER[ &ampquot;False Easting&ampquo
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-12" directory="c:\data" />
</WORKSPACES>
<LAYER type="featureclass" name="Ocean" visible="true" id="22">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-12" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL fillcolor="240,255,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Robinson" visible="true" id="0">
<DATASET name="cntry9%94 Robinson" type="polygon" workspace="shp ws-12" />
<COORDSYS 1d="54030" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,102" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Mollweide" visible="true" id="1">
<DATASET name="Cntry94 Mollweide" type="polygon" workspace="shp ws-12" />
<COORDSYS 1d="54009" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0" boundarywidth="3" boundarycolor="
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

If a GET _IMAGE request is made to this service, the returned image includes the two
layers in Robinson.
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In the next example, an attribute in the definition string is changed. The central meridian
for the FEATURECOORDSYS and FILTERCOORDSYS definition strings has been
changed from 0 to 180.

Changing the central meridian in a projection definition string:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>

<ENVELOPE minx="-14628440.851850007" miny="-9020047.848073646" maxx="15705351.7

<MAPUNITS units="meters" />
<FEATURECOORDSYS

string="PROJCS [ &ampquot;World Robinsoné&ampquot;, GEOGCS [&ampquot;GCS WGS 1984 &ampquot;,D
943295]], PROJECTION [ &ampguot; Robinson&ampquot; ], PARAMETER [ &éampquot; False Easting&ampguo

<FILTERCOORDSYS

string="PROJCS [ &ampquot;World Robinsoné&ampquot;, GEOGCS [&ampquot;GCS WGS 1984 &ampquot;,D
943295] ], PROJECTION [ &ampquot; Robinson&ampquot; ], PARAMETER [ éampquot; False Easting&ampgquo

</PROPERTIES>

<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-12" directory="c:\data" />

</WORKSPACES>

<LAYER type="featureclass" name="Ocean" visible="true" id="22">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-12" />
<SIMPLERENDERER>

<SIMPLEPOLYGONSYMBOL fillcolor="240,255,255" />

</SIMPLERENDERER>

</LAYER>

<LAYER type="featureclass" name="Robinson" visible="true" id="0">

<DATASET name="cntry94 Robinson" type="polygon" workspace="shp ws-12" />

<COORDSYS 1d="54030" />
<SIMPLERENDERER>
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<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,102" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Mollweide" visible="true" id="1">
<DATASET name="Cntry94 Mollweide" type="polygon" workspace="shp ws-12" />
<COORDSYS id="54009" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0" boundarywidth="3" boundarycolor="
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

If a GET IMAGE request is made to this service, the returned image includes the two
layers in Robinson centered on the Pacific Ocean.

LAYERS

[:] Mollweide
[ Robinson

SN | etk

Although the above examples with definition strings use map configuration files,
definition strings can also be used in requests.

Using Datum Transformations

A datum is a reference frame defined by a spheroid and the spheroid’s position relative to
the center of the earth. A datum uses latitude and longitude or geographic coordinate
systems to define the locations of points on the surface of a spheroid.

A datum transformation is a method that converts data between two geographic
coordinate systems. Common geographic coordinate systems are WGS 1984 and NAD

1983. Only datum transformations to and from WGS 1984 are supported.

What happens behind the scenes during a datum transformation is a four-step process. In
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the following figure, the desired result is to transform a layer from State Plane
coordinates in NAD 1927 to UTM coordinates in NAD 1983. All datum transformations
take place to and from WGS 1984, so there are some intermediate steps.

o In Step 1, the original layer is in State Plane NAD 1927. This information should
be included with COORDSYSS within the layer. The projected data is transformed
to geographic coordinates.

o In Step 2, the datum transformation is made from NAD 1927 to WGS 1984.

o In Step 3, the datum transformation is made from WGS 1984 to NAD 1983.

e In Step 4, the data is projected from geographic coordinates to the new projection,
in this case UTM coordinates. The projection information is contained in
FEATURECOORDSYS.

uUTM i
«Datum - NAD 1883
‘Project layers using

FEATURECOORDSYS

State Plane
«Datum — NAD 1927
«Original layer uses

COORDSYS

Datum Transformation

NAD 1927 to WGS 1984 | Datum Transformation

WGES 1984 to NAD 1283

The attributes datumtransformid and datumtransformstring are used with the projection
elements when datum transformation information needs to be included.

e When these attributes are used with COORDSYS and FILTERCOORDSYS, the
datum transformation is from a non-WGS 1984 datum to WGS 1984. For
example, Pulkovo 1942 To WGS 1984 transforms data from Pulkovo 1942 to
WGS 1984.

¢ When these attributes are used with FEATURECOORDSYS, the datum
transformation is from WGS 1984 to a non-WGS 1984 datum. In the next
example, the datum transformation is from NAD 1927 to NAD 1983.

Transforming a layer in NAD 1927 (datumtransformid='8073'") State Plane
coordinates (id="26745"") to NAD 1983 (datumtransformid="8088") UTM
coordinates (id="26911"):

<?xml version="1.0" encoding="UTF-8"?>

<ARCXML version="1.1">

<CONFIG>
<ENVIRONMENT>
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<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
<SCREEN dpi="96" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="51508.9214" miny="3429418.0119"
maxx="948491.0785" maxy="4102154.6297" name="Initial Extent"
name="Initial Extent" />
<MAPUNITS units="feet" />
<FEATURECOORDSYS id="26911" datumtransformid="8088" />
<FILTERCOORDSYS id="26911" datumtransformid="8088" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-2" directory="<path to data>" />
</WORKSPACES>
<LAYER type="featureclass" name="California" visible="true"
id:"l">
<DATASET name="calif" type="polygon" workspace="shp ws-2" />
<COORDSYS id="26745" datumtransformid="8073" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The complete list of supported datum transformations is included in the Datum
Transformation Listing.

Data Densification

The process of data densification adds virtual points to a layer before the layer is
projected. When data is projected, the line geometry changes. For example, a square in
one projection may be trapezoidal in another projection. In some cases, the number of
points defining the geometry in the original layer is not enough to describe the geometry
correctly in the projected layer. In the following figure, without densification, the square
in Projection 1 is projected to the trapezoid as seen with Projection 2. When the data for
Projection 1 is densified, the geometry for Projection 2 shows more detail.
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Projection 1 Projection 2

Without
Densification

With
Densification

DENSIFY can be used on a layer to define how much data should be densified before the
layer is projected. If you find that features are missing from a layer in a requested image,
usually around the periphery, try using DENSIFY on the layer. A word of caution about
DENSIFY: if the folerance value is too small, the ArcIMS Spatial Server can slow down
considerably. It is better to start with a large number for tolerance. A guideline is to start
with a value about 20 to 30 percent of the distance between the minimum and maximum
x-coordinates of the current map extent.

Processing Time

Whenever the projection elements are used, the time to process a request on the ArcIMS
Spatial Server can take considerably longer than when no projection elements are used.
This is important when considering performance issues. If FILTERCOORDSYS and
FEATURECOORDSYS are used, the amount of time to transform data can be an order
of magnitude more than not using the elements depending on the complexity of the data.
When using densification, it takes even longer to process the data depending on how
much each layer has been densified. Ideally, if you have control over the data, all data
and the service should be in the same projection and datum to minimize the need for
using the projection elements.
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Using GET_SERVICE_INFO and SERVICEINFO
with Image and Feature Services

Introduction

GET_SERVICE INFO is a request for accessing information about an ArcIMS service
such as the environment, properties, and layer information. This information is returned
in a SERVICEINFO response. This document covers Feature and Image Services. For
information on ArcMap Image Services, see Using GET SERVICE INFO and
SERVICEINFO with ArcMap Image Services.

The following map configuration file, started as an Image Service, is used for the

GET SERVICE INFO examples in this document. The file consists of two layers from
the ESRIDATA data set and an acetate layer. The following table summarizes the layer
names, file name, file type and layer ID number.

11:1?17:: Data Name 1,1?;:; Layer ID
Background WORLD IMG.gifImage 0
Countries CNTRY9%4 Polygon 1
northarrow None Acetate northarrow

Map configuration file used with the GET_SERVICE_INFO requests that follow:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
<SCREEN dpi="96" />
</ENVIRONMENT>
<MAP>
<PROPERTIES>
<ENVELOPE minx="-180.0" miny="-90.0" maxx="180.0" maxy="90.0"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<IMAGEWORKSPACE directory="<path to data>" name="jai ws-4" />
<SHAPEWORKSPACE name="shp ws-5" directory="<path to WORLD
ESRIDATA>" />
</WORKSPACES>
<LAYER type="image" name="Background" visible="true" id="0">
<DATASET name="WORLD IMG.gif" type="image" workspace="jai ws-4"
/>
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</LAYER>
<LAYER type="featureclass" name="Countries" visible="true"
id:"l">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-5" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0"
boundarywidth="2"/>
</SIMPLERENDERER>
<EXTENSION type="Extract">
<EXTRACTPARAMS clip="true">
<OUTPUTFILE file="world">
<OUTPUTFIELD name="NAME" alias="Country" />
</OUTPUTFILE>
</EXTRACTPARAMS>
</EXTENSION>
<EXTENSION type="Geocode">
<GCSTYLE name="SingleField">
<GCFIELD id="KeyField" name="NAME" />

</GCSTYLE>
</EXTENSION>
<EXTENSION type="StoredQuery">
<STOREDQUERIES>
<STOREDQUERY name="Country">
<QUERY where="( NAME = [%var%] )" subfields="#SHAPE# AREA
NAME ABBREVNAME FIPS CODE WB CNTRY" />
<SQVAR position="0" name="[%var%]">
<FIELD name="NAME" precision="0" type="12" size="40" />
</SQVAR>
</STOREDQUERY>
</STOREDQUERIES>
</EXTENSION>
</LAYER>

<LAYER type="acetate" name="northarrow" id="northarrow">
<OBJECT units="pixel">
<NORTHARROW type="6" size="40" coords="60 80"
shadow="32,32,32" angle="0" antialiasing="True" overlap="False"/>
</OBJECT>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The Background layer is an image of the world. The Countries layer contains country
boundaries and includes three extensions: one for extract, one for geocode, and one for
stored queries. The acetate layer consists of a north arrow. The map in the following
figure is example output using this service.
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GET_SERVICE INFO Framework

A GET SERVICE INFO request requires only the GET SERVICE INFO element as
shown in the example below.

GET_SERVICE_INFO request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_SERVICE INFO />
</REQUEST>
</ARCXML>

SERVICEINFO Framework

Depending on which attributes are used with GET SERVICE INFO, all or a subset of
information about the Image or Feature Service is returned in SERVICEINFO. By
default, SERVICEINFO returns all information about a service. Based on the above
request on the sample service, the following example shows the SERVICEINFO
response.

SERVICEINFO response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
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<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Countries"
id:"l">
<FCLASS type="polygon">
<ENVELOPE minx="-180" miny="-90" maxx="180"
maxy="83.5960388183594" />
<FIELD name="AREA" type="8" size="12" precision="3" />
<FIELD name="NAME" type="12" size="40" precision="0" />
<FIELD name="ABBREVNAME" type="12" size="12" precision="0" />
<FIELD name="FIPS CODE" type="12" size="2" precision="0" />
<FIELD name="WB CNTRY" type="12" size="3" precision="0" />
<FIELD name="#SHAPE#" type="-98" size="0" precision="0" />
<FIELD name="#ID#" type="-99" size="16" precision="0" />

</FCLASS>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0" boundarywidth="2"
/>
</SIMPLERENDERER>
<EXTENSION type="extract">
<EXTRACTPARAMS clip="true">
<OUTPUTFILE file="world">
<OUTPUTFIELD name="NAME" alias="Country"/>
</OUTPUTFILE>
</EXTRACTPARAMS>
</EXTENSION>
<EXTENSION type="Geocode" >
<GCSTYLE name="SingleField" />
</EXTENSION>
<EXTENSION type="StoredQuery">
<STOREDQUERIES>
<STOREDQUERY name="Country">
<QUERY subfields="#SHAPE# AREA NAME ABBREVNAME FIPS CODE
WB_CNTRY" where="( NAME = [%var%] )" >

</QUERY>
<SQVAR name="[%var%]" position="0">
<FIELD name="NAME" type="12" precision="0" size="40" />
</SQVAR>
</STOREDQUERY>
</STOREDQUERIES>
</EXTENSION>
</LAYERINFO>
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<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

SERVICEINFO is divided into three sections: ENVIRONMENT, PROPERTIES, and
LAYERINFO.

ENVIRONMENT

ENVIRONMENT takes its values from the Image or Feature service or assigns default
values. LOCALE and UIFONT are required, so the information in SERVICEINFO is
always taken directly from the service. With SCREEN and SEPARATORS, the values
are either those assigned in the service or default values assigned by the ArcIMS Spatial
Server. For SCREEN, the default value for dpi is "96". For SEPARATORS, the default
for cs (coordinate separator) and s (tuple separator) are a space and semicolon,
respectively.

IMAGELIMIT is always included and is set when an Image Service is started. By
default, an image is limited in size to 4 MB, which corresponds to 1,048,576 pixels.
Changes can be made to the image size and pixel count using the ArcIMS Administrator.
For more information, see ArcIMS Help. The attribute pixelcount reports the pixel count
from the ArcIMS Administrator, but it cannot be changed using GET SERVICE INFO.

CAPABILITIES attributes provide information on restrictions to ArcIMS services. The
attribute forbidden provides a list of forbidden elements in the access control list (ACL).
The ACL file is used for user authentication to grant users access to specific ArcIMS
services. One way to limit access is to forbid one or more of the requests:

GET _EXTRACT, GET_FEATURES, GET _GEOCODE, GET IMAGE,

GET _SERVICE INFO, GET LAYOUT, GET RASTER INFO, GET METADATA, or
PUBLISH METADATA. For more information on forbidden elements, see ArcIMS
Help.

The attribute disabledtypes provides a list of forbidden image output types designated in
the spatialServer.ForbiddenImageTypes property in esrimap_prop. For more information
on the location of esrimap_prop and its properties, see ArcIMS Help.

The CAPABILITIES restrictions apply only when the ArcIMS Servlet Connector is used.
They do not apply to the ActiveX, ColdFusion, or Java Connectors, or to the .NET Link.

In the example below, forbidden in CAPABILITIES is set to GET GEOCODE and
GET _EXTRACT. This means no requests with GET _GEOCODE or GET _EXTRACT
will be processed. The attribute disabledtypes is set to "PNG24". This means that if an
image is requested in PNG24 format, this format is denied. Instead, the image reverts to
the format designated when the service was started.
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ENVIRONMENT and its child elements:

<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="GET GEOCODE,GET EXTRACT"
disabledtypes="PNG24" />
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>

PROPERTIES

PROPERTIES in SERVICEINFO repeats back all information in the PROPERTIES
section of an Image or Feature Service. The ENVELOPE for the service is always
included since it is required in a service. Two ENVELOPEs may be in the response if
both name="Initial Extent" and name="Extent Limit are included. In the service, all
other child elements are optional and are in the SERVICEINFO response only when
included in the service. Optional child elements valid in both Feature and Image Services
include MAPUNITS, FEATURECOORDSYS, and FILTERCOORDSYS. Optional child
elements valid only in Image Services include BACKGROUND, LEGEND,
IMAGESIZE, and OUTPUT.

PROPERTIES and its child elements:

<PROPERTIES>

<FEATURECOORDSYS 1d="54030" />

<FILTERCOORDSYS id="4326" />

<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />

<MAPUNITS units="meters" />

<LEGEND autoextend="true" backgroundcolor="255,255,0"/>

<BACKGROUND color="0,0,255" />

<IMAGESIZE width="480" height="640"/>

<OUTPUT path="c:\arcims\website"
baseurl="http://mycomputer.domain.com/website"/>
</PROPERTIES>

LAYERINFO

LAYERINFO describes the layer information in a service and includes the layer type,
name of the layer, whether the layer is visible, the layer ID, and the minimum and
maximum scales at which the layer can be displayed. All these parameters are defined in
the service LAYER. None of these parameters can be overridden in a request except layer
visibility.
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There are three LAYERINFO types, each of which corresponds to the same LAYER type
in a map configuration file.

o Image. In addition to LAYERINFO, the child element ENVELOPE is always
included with an image layer.

o Featureclass. In addition to LAYERINFO, featureclass layers always include the
child element FCLASS, which describes whether the featureclass is polygon, line,
or point. Also, as discussed in the next section, depending on different attributes
selected in GET SERVICE INFO, additional information about the featureclass
layer can be included in the SERVICEINFO response.

e Acetate. No child attributes are included in an acetate layer.

The following example shows each of the layer types with the minimum required
information.

LAYERINFO and minimum returned information:

<LAYERINFO type="image" name="Background" visible="true" id="0"
<ENVELOPE minx="-180" miny="-89.9747543334961" maxx="179.9423828125"

maxy="90" />

</LAYERINFO>

<LAYERINFO type="featureclass" visible="true" name="Countries" id="1">
<FCLASS type="polygon"> </FCLASS>

</LAYERINFO>

<LAYERINFO type="acetate" name="northarrow" visible="true"

id="northarrow"/>

GET_SERVICE_ INFO Attributes

GET SERVICE INFO has five optional attributes, four of which determine what
information about a featureclass layer is returned in SERVICEINFO.

envelope
fields
renderer
extensions

The fifth attribute is dpi, which is discussed later in this session.

When all the attributes are set to "false" in GET _SERVICE INFO, the SERVICEINFO
response returns the minimum amount of information for LAYERINFO. The
ENVIRONMENT and PROPERTIES elements return the same information regardless of
whether the attributes are "true" or "false".

116 ArcXML Programmer’s Reference Guide



GET_SERVICE_INFO request setting attributes false:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ SERVICE INFO envelope="false" fields="false" renderer="false"
extensions="false" />
</REQUEST>
</ARCXML>

SERVICEINFO response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Countries"
id="1">
<FCLASS type="polygon"></FCLASS>
</LAYERINFO>
<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Envelope attribute

In the next request, envelope is set to "true", but the other attribute are still "false".
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GET_SERVICE_INFO request using envelope:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="true" fields="false" renderer="false"
extensions="false"/>
</REQUEST>
</ARCXML>

In the SERVICEINFO response, an ENVELOPE is included for all featureclass layers.
This is in addition to the ENVELOPE in the PROPERTIES section and the ENVELOPE
for image layers. No ENVELOPE is included for acetate layers.

SERVICEINFO response with ENVELOPE:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Countries"
id="1">
<FCLASS type="polygon">
<ENVELOPE minx="-180" miny="-90" maxx="180"
maxy="83.5960388183594" />
</FCLASS>
</LAYERINFO>
<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Fields attribute

In the following request,fields is set to "true" in GET SERVICE INFO.
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GET_SERVICE_INFO request with fields:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="false" fields="true" renderer="false"
extensions="false"/>
</REQUEST>
</ARCXML>

In the response, fields in the shapefile or ArcSDE table are returned in FIELD. In the next
example, the response includes FIELD information for the Countries featureclass layer. If

joined tables were used in the map configuration file, they would also be included in the
FIELD list.

SERVICEINFO response with FIELD:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Countries"
id:"l">
<FCLASS type="polygon">
<FIELD name="AREA" type="8" size="12" precision="3" />
<FIELD name="NAME" type="12" size="40" precision="0" />
<FIELD name="ABBREVNAME" type="12" size="12" precision="0" />
<FIELD name="FIPS CODE" type="12" size="2" precision="0" />
<FIELD name="WB_CNTRY" type="12" size="3" precision="0" />
<FIELD name="#SHAPE#" type="-98" size="0" precision="0" />
<FIELD name="#ID#" type="-99" size="16" precision="0" />
</FCLASS>
<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>
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Renderer attribute
In the next example, renderer is set to "true".

GET_SERVICE_INFO request with renderer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="false" fields="false" renderer="true"
extensions="false"/>
</REQUEST>
</ARCXML>

When renderer is set to "true", all rendering information for a featureclass layer is
included in the SERVICEINFO response. The following example includes renderer
information for the Countries featureclass layer.

SERVICEINFO response with rendering:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>
<LAYERINFO type="featureclass" visible="true" name="Countries"
id:"l">
<FCLASS type="polygon">
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltransparency="0.0"
boundarywidth="2" />
</SIMPLERENDERER>
</FCLASS>
</LAYERINFO>
<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>
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Extensions attribute

When extensions is set to "true", all extension information for a featureclass layer is
included in the SERVICEINFO response. The three extension types are:

e StoredQuery. Defines data for a stored query using STOREDQUERY.

o Extract. Allows data to be extracted in shapefile format generated by the Extract
Server. The extension is set up using EXTRACTPARAMS.

e Geocode. Identifies the geocoding style for a layer using GCSTYLE.

In the request below, extensions is set to "true".

GET_SERVICE_INFO request with extensions:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_SERVICE INFO envelope="false" fields="false" renderer="false"
extensions="true" />
</REQUEST>
</ARCXML>

The response includes three extensions for the Countries featureclass layer. The returned
information duplicates what is in the map configuration file for "StoredQuery" and
"Extract". The response for the "Geocode" extension does not include everything in the
map configuration file, only GCSTYLE.

SERVICEINFO response with extensions:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
</ENVIRONMENT>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<LAYERINFO type="image" name="Background" visible="true" id="0">
<ENVELOPE minx="-180" miny="-89.9747543334961"
maxx="179.9423828125" maxy="90" />
</LAYERINFO>

ArcXML Programmer’s Reference Guide 121



<LAYERINFO type="featureclass" visible="true" name="Countries"
id="1">
<FCLASS type="polygon">
<EXTENSION type="extract">
<EXTRACTPARAMS clip="true">
<OUTPUTFILE file="world">
<OUTPUTFIELD name="NAME" alias="Country"/>
</OUTPUTFILE>
</EXTRACTPARAMS>
</EXTENSION>
<EXTENSION type="Geocode" >
<GCSTYLE name="SingleField" />
</EXTENSION>
<EXTENSION type="StoredQuery">
<STOREDQUERIES>
<STOREDQUERY name="Country">
<QUERY subfields="#SHAPE# AREA NAME ABBREVNAME FIPS_ CODE
WB_CNTRY" where="( NAME = [%var%] )" >
</QUERY>
<SQVAR name="[%var%]" position="0">
<FIELD name="NAME" type="12" precision="0" size="40" />
</SQVAR>
</STOREDQUERY>
</STOREDQUERIES>
</EXTENSION>
</LAYERINFO>
<LAYERINFO type="acetate" name="northarrow" visible="true"
id="northarrow"/>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Extensions attribute when GET_SERVICE_INFO is routed to the
Geocode Server

In order to retrieve all information about a Geocode extension, the
GET_SERVICE_INFO request must be routed to the Geocode Server. This routing
information is contained in the URL sent to the ArcIMS site such as in the following
example (all one line):

http://myComputer.domain.com/servlet/com.esri.esrimap.Esrimap?ClientVersion=9.0
&ServiceName=myservice
&CustomService=Geocode
&Form=True&Encode=True

The GET _SERVICE INFO request is the same as in the previous example. However, by
routing the request to the Geocode Server, complete geocode extension information is
returned. This information is similar to the information in the map configuration file.
However, where GCFIELD is used in the map configuration file, GCINPUT is used in
the SERVICEINFO response.
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GET_SERVICE_INFO request with extensions routed to Geocode Server:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_SERVICE INFO envelope="false" fields="false" renderer="false"
extensions="true" />
</REQUEST>
</ARCXML>

SERVICEINFO response with Geocode extension information:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />

<SEPARATORS cs=" " ts=";"/>
<CAPABILITIES forbidden="" disabledtypes=""/>
</ENVIRONMENT>

<LAYERINFO name="Countries" id="1" >
<EXTENSION type='"geocode">
<GCSTYLE name="SingleField" >
<GCINPUT id="KEYFIELD" type="text" label="KeyField"
width="10" description="Any single field" />
</GCSTYLE>
</EXTENSION>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Dpi attribute

One final attribute in GET SERVICE_INFO is dpi (dots per inch). If a value is assigned
to dpi in GET_SERVICE INFO, this new value is returned in SCREEN in the
SERVICEINFO response. Based on the new dpi, the minimum and maximum scales
returned for scale-dependent elements, such as SCALEDEPENDENTRENDERER,
LAYERINFO, LAYER, and OBJECT, are recalculated. The recalculation is useful in
situations where the map configuration file was created on a machine with one dpi, but
the client uses a different dpi.

If dpi is not included in GET SERVICE INFO, the dpi set in SCREEN in the map

configuration file is used. If SCREEN is not included in the map configuration file, a
default value of "96" is assumed.
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The ArcIMS Java Viewers, ArcExplorer 9, and ArcMap send the dpi of the client in a
GET SERVICE INFO request. The ArcIMS HTML Viewer does not send the dpi of the
client. It uses the SCREEN dpi in the map configuration file or a default value of "96".
Therefore, when using the ArcIMS HTML Viewer, the dpi of the client may not have the
same dpi as the map configuration file. This means that scale dependencies will behave
slightly different in the HTML Viewer.

The minimum and maximum scale values in LAYERINFO are listed as number of map
units per pixel. In requests and the map configuration file, scales can be set using a
relative scale ratio such as 1:24000. In this example, one meter equals 24000 meters or
one inch equals 24000 inches.

Map units per pixel refers to the number of meters, feet, or decimal degrees represented
by one pixel in a map. To convert from a relative scale to map units per pixel, the size of
a pixel must first be calculated. The formula for finding the number of meters in a pixel is
0.0254 / dpi where:

e The value 0.0254 is the number of meters in an inch.
e Dpi is the dpi set in the ArcIMS service or request. If no dpi is set in the service or
request, the dpi is assumed to be 96.

As an example of calculating pixel size, if the dpi is 96, the pixel size is 0.0254 / 96, or
0.000265 m.

Once the pixel size is known, the relative scale can be converted to map units per pixel:

1. If the scale is in meters. To calculate the number of meters per pixel, take the
relative scale and multiply by the pixel size (0.000265). For example, if the
relative scale is 1:24000, then the number of meters per pixel is 24000 *
0.000265, or 6.36 meters.

2. If'the scale is in feet. Do the calculation for meters (#1). Multiply the result by
3.28 (the number of feet in a meter). For example, if the number of meters per
pixel is 6.36, the number of feet per pixel is 6.36 * 3.28, or 20.86 feet.

3. Ifthe scale is in decimal degrees. For these calculations, the earth is assumed to
be an exact circle with a circumference of 40030.174 km. One degree is 111.195
km (40030.174/360 degrees) or 111195 meters. To calculate the number of
degrees, first do the calculation for meters (#1). Next, divide the result by 111195.
For example, if the number of meters per pixel is 6.36, the number of degrees per
pixel is 6.36 /111195, or 0.0000571968.

If the maxscale for a LAYER is set to 1:12500000 in the map configuration file, and the

dpi in GET _SERVICE INFO is "96", then the maxscale for LAYERINFO is
"3307.29828126323", or approximately 3307 meters per pixel.
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<LAYERINFO type="featureclass" visible="true" name="Cities" id="4"
maxscale="3307.29828126323">

<FCLASS type="point"> </FCLASS>
</LAYERINFO>

If the dpi in GET _SERVICE INFO is "120", then the maxscale for LAYERINFO is
"2645.83862501058", or approximately 2645 meters per pixel.

<LAYERINFO type="featureclass" visible="true" name="Cities" id="4"
maxscale="2645.83862501058">

<FCLASS type="point"> </FCLASS>
</LAYERINFO>
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Using GET_SERVICE_INFO and SERVICEINFO
with ArcMap Image Services

Introduction

GET_SERVICE_ INFO is a request for accessing information about an ArcMap Image
Service such as the environment, properties, layer, and dataframe information. This
information is returned in a SERVICEINFO response. This document covers ArcMap

Image Services. For information regarding Feature and Image Services, see Using
GET SERVICE INFO and SERVICEINFO with Image Services.

ArcMap Image Services are created using ArcMap. The map document generated in
ArcMap is the input to an ArcMap Image Service. All information about layer rendering
is contained in the map document and is not included in the SERVICEINFO response.
Also, because no information about geocode and extract extensions are included in a map
document, GET _GEOCODE and GET _EXTRACT requests cannot be made to an
ArcMap Image Service, and no extension information is included in a SERVICEINFO
response. The following information from an ArcMap map document is used for the
GET SERVICE INFO examples in this document. The document consists of two layers
from the ESRIDATA data set. The following table summarizes the layer names, file
name, file type, and layer ID number.

Layer Name Shapefile Name Data Type Layer ID
Countries  CNTRY9%4 Polygon 0
Background WORLD IMG.gifImage 1

The Background layer is an image of the world. The Countries layer contains the country
boundaries. The map in the following figure is example output using this service.
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GET_SERVICE INFO Framework

A GET _SERVICE INFO request requires only the GET SERVICE INFO element as
shown in the example below.

GET_SERVICE_INFO request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_SERVICE INFO />
</REQUEST>
</ARCXML>

SERVICEINFO Framework

Depending on which attributes are used with GET SERVICE INFO, all or a subset of
information about the ArcMap Image Service is returned in SERVICEINFO. Based on
the above request on the sample service, the following example shows the
SERVICEINFO response.
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SERVICEINFO response:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US"/>
<UIFONT name="Arial" color="0,0,0" size="12" style="regular"/>
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576"/>
<CAPABILITIES forbidden="" disabledtypes="" servertype="arcmapserver"/>
</ENVIRONMENT>
<LAYOUTINFO pageunits="inches">
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>
<PROPERTIES>
<FEATURECOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&qg
<FILTERCOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic l&quot;,DATUM[&quot;D North American 1927&qg
<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255"/>
<ENVELOPE minx="-178.637433658708" miny="-149.932588181915" maxx="180.202305702
</PROPERTIES>
<LAYERINFO type="image" name="Background" id="1" visible="true">
<ENVELOPE minx="-180.10415" miny="-89.8896767396583" maxx="179.900453479317" ma
</LAYERINFO>
<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon">
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="83.5960388183594" />
<FIELD name="#ID#" type="-99" size="4" precision="0" />
<FIELD name="#SHAPE#" type="-98" size="0" precision="0" />
<FIELD name="AREA" type="8" size="12" precision="11" />
<FIELD name="NAME" type="12" size="40" precision="0" />
<FIELD name="ABBREVNAME" type="12" size="12" precision="0" />
<FIELD name="FIPS CODE" type="12" size="2" precision="0" />
<FIELD name="WB CNTRY" type="12" size="3" precision="0" />
</FCLASS>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

This SERVICEINFO response is divided into four sections: ENVIRONMENT,
LAYOUTINFO, PROPERTIES, and LAYERINFO. A fifth child element,
DATAFRAMEINFO, is discussed in a later section.

ENVIRONMENT
With ArcMap Images Services, the Spatial Server assigns ENVIRONMENT values.

LOCALE is set to the system default locale. UIFONT is set to "Arial". For
SEPARATORS, the default for cs (coordinate separator) and s (tuple separator) are a
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space and semicolon, respectively. For SCREEN, the default value for dpi is "96" or the
value used for dpi in GET _SERVICE INFO.

IMAGELIMIT is always included and is set when an ArcMap Image Service is started.
By default, an image is limited in size to 4 MB, which corresponds to 1,048,576 pixels.
Changes can be made to the image size and pixel count using the ArcIMS Administrator.
For more information, see ArcIMS Help. The attribute pixelcount reports the pixel count
from the ArcIMS Administrator, but it cannot be changed using GET SERVICE INFO.

CAPABILITIES attributes provide information on restrictions to ArcIMS services. The
attribute forbidden provides a list of forbidden elements in the access control list (ACL).
The ACL file is used for user authentication to grant users access to specific ArcIMS
services. One way to limit access is to forbid one or more of the requests:

GET _FEATURES, GET _IMAGE, GET _SERVICE INFO, GET LAYOUT, or

GET RASTER_INFO. For more information on forbidden elements, see ArcIMS Help.

The attribute disabledtypes provides a list of forbidden image output types designated in
the spatialServer.ForbiddenImageTypes property in esrimap_prop. For more information
on the location of esrimap_prop and its properties, see ArcIMS Help.

The attribute servertype is included and assigned the value of "arcmapserver" for all
ArcMap Image Services.

In the example below, forbidden in CAPABILITIES is set to GET LAYOUT. This
means no requests with GET LAYOUT are processed. The attribute disabledtypes is set
to "bmp". This means that if an image is requested in BMP format, this format is denied.
Instead, the image reverts to the format designated when the service was started. Since
the service is an ArcMap Image Service, the servertype attribute is included.

ENVIRONMENT and its child elements:

<ENVIRONMENT>
<LOCALE language="en" country="US" />
<UIFONT name="Arial" color="0,0,0" size="12" style="regular" />
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576" />
<CAPABILITIES forbidden="GET_ LAYOUT" disabledtypes="BMP"
servertype="arcmapserver"/>
</ENVIRONMENT>

The CAPABILITIES restrictions apply only when the ArcIMS Servlet Connector is used.
They do not apply to the ActiveX, ColdFusion, or Java Connectors, or to the .NET Link.

LAYOUTINFO

LAYOUTINFO in SERVICEINFO provides the initial envelope and units for an ArcMap
Image Service layout. The coordinates for ENVELOPE are in page units of the layout
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rather than map units. Note that this ENVELOPE is the first one in the SERVICEINFO
response. Prior to ArcIMS 4, the first ENVELOPE was in the PROPERTIES section. Its
coordinates were in map units, and it contained the initial extent of the service. When

determining the initial extent in the service, be sure you are parsing the correct
ENVELOPE - the ENVELOPE in the PROPERTIES section.

LAYOUTINFO and its child elements:

<LAYOUTINFO pageunits="inches">
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>

PROPERTIES

The PROPERTIES section in SERVICEINFO returns properties of an ArcMap Image
Service. The ENVELOPE is the initial extent for the service and is always included. All
other child elements are optional in a service and are included in the SERVICEINFO
response only when included in the service. Optional child elements include
FEATURECOORDSYS, FILTERCOORDSYS, MAPUNITS, and BACKGROUND.

PROPERTIES and its child elements:

<PROPERTIES>
<FEATURECOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic l&quot;,DATUM[&quot;D North American 1927&qg
<FILTERCOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&q
<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255" />
<ENVELOPE minx="-178.637433658708" miny="-149.932588181915" maxx="180.202305702247" m
</PROPERTIES>

LAYERINFO

LAYERINFO describes the layer information in a service and includes the layer type,
name of the layer, whether the layer is visible, the layer ID, and the minimum and
maximum scales at which the layer can be displayed. All these parameters are defined in
the ArcMap map document.

There are two LAYERINFO types:

e Image. In addition to LAYERINFO, the child element ENVELOPE is always
included with an image layer.

o Featureclass. In addition to LAYERINFO, featureclass layers always include the
child element FCLASS, which describes whether the featureclass is a polygon,
line, or point. Also, as discussed in the next section, depending on different
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attributes selected in GET_SERVICE_INFO, additional information about the
featureclass layer can be included in the SERVICEINFO response.

The following example shows the two layer types with the minimum returned
information.

LAYERINFO and minimum returned information:

<LAYERINFO type="image" name="Background" id="1" visible="true">

</LAYERINFO>

<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon"></FCLASS>

</LAYERINFO>

GET_SERVICE_INFO Attributes
GET_SERVICE_INFO has six optional attributes.

e envelope

o fields

o dataframe
e tocC

e toctype

Envelope attribute
In the following example, envelope is set to "true".

GET_SERVICE INFO request using envelope:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="true" fields="false" />
</REQUEST>
</ARCXML>

In the response, an ENVELOPE is included for each layer. This is in addition to the
ENVELOPE in the PROPERTIES and LAYOUTINFO sections. Remember that the
envelope in the LAYOUTINFO section is in page units. All other envelopes are in map
units.

SERVICEINFO response with ENVELOPE:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
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<LOCALE language="en" country="US"/>
<UIFONT name="Arial" color="0,0,0" size="12" style="regular"/>
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576"/>
<CAPABILITIES forbidden="" disabledtypes="" servertype="arcmapserver"/>
</ENVIRONMENT>
<LAYOUTINFO pageunits="inches">
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>
<PROPERTIES>
<FEATURECOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&q
<FILTERCOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&qg
<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255"/>
<ENVELOPE minx="-178.637433658708" miny="-149.932588181915" maxx="180.202305702
</PROPERTIES>
<LAYERINFO type="image" name="Background" id="1" visible="true">
<ENVELOPE minx="-180.10415" miny="-89.8896767396583" maxx="179.900453479317" ma
</LAYERINFO>
<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon">
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="83.5960388183594" />
</FCLASS>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Fields attribute
In the next example, fields is set to "true".

GET_SERVICE_INFO request with fields:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="false" fields="true" />
</REQUEST>
</ARCXML>

In the response, fields for all featureclass layers are returned in FIELD. In the example
below, the response includes FIELD information for the Countries featureclass layer.

SERVICEINFO response with FIELD:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
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<ENVIRONMENT>
<LOCALE language="en" country="US"/>
<UIFONT name="Arial" color="0,0,0" size="12" style="regular"/>
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576"/>
<CAPABILITIES forbidden="" disabledtypes="" servertype="arcmapserver"/>
</ENVIRONMENT>
<LAYOUTINFO pageunits="inches">
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>
<PROPERTIES>
<FEATURECOORDSYS
string="GEOGCS [ &quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&q
<FILTERCOORDSYS
string="GEOGCS [&quot;GCS Assumed Geographic l&quot;,DATUM[&quot;D North American 1927&qg
<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255"/>
<ENVELOPE minx="-178.637433658708" miny="-149.932588181915" maxx="180.202305702
</PROPERTIES>
<LAYERINFO type="image" name="Background" id="1" visible="true">
</LAYERINFO>
<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon">
<FIELD name="#ID#" type="-99" size="4" precision="0" />
<FIELD name="#SHAPE#" type="-98" size="0" precision="0" />
<FIELD name="AREA" type="8" size="12" precision="11" />
<FIELD name="NAME" type="12" size="40" precision="0" />
<FIELD name="ABBREVNAME" type="12" size="12" precision="0" />
<FIELD name="FIPS CODE" type="12" size="2" precision="0" />
<FIELD name="WB CNTRY" type="12" size="3" precision="0" />
</FCLASS>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Dataframe attribute and DATAFRAMEINFO

ArcMap documents can contain multiple data frames. By default, only information on the
active data frame is included in a SERVICEINFO response. To retrieve information on
all data frames, the dataframe attribute must be used. When dataframe is used, the
structure of the response changes, and DATAFRAMEINFO is included in the response.
The following table compares the two structures in general terms.

Request Structure
<?xml version="1.0" encoding="UTF-
g"?>
When dataframe is not <ARCXML version="1.1">
included. <RESPONSE>
<SERVICEINFO>

<ENVIRONMENT>. . .</ENVIRONMENT>
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<LAYOUTINFO>...</LAYOUTINFO>
<PROPERTIES>. . .</PROPERTIES>
<LAYERINFO>. . .</LAYERINFO>
<LAYERINFO>. . .</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>
<?xml version="1.0" encoding="UTF-
g" 2>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>. . .</ENVIRONMENT>
<LAYOUTINFO>...</LAYOUTINFO>
<DATAFRAMEINFO>
When dataframe is <PROPERTIES>. . .</PROPERTIES>
included. <LAYERINFO>. . .</LAYERINFO>
</DATAFRAMEINFO>
<DATAFRAMEINFO>
<PROPERTIES>. . .</PROPERTIES>
<LAYERINFO>. . .</LAYERINFO>
</DATAFRAMEINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Since each data frame has its own properties and layer information, when dataframe is
included in the request, PROPERTIES and LAYERINFO become child elements of
DATAFRAMEINFO in the response.

Dataframe takes data frame names as its value. The following table summarizes different
scenarios for assigning values to dataframe:

Usage Result

Treated the same as if dataframe were not

dataframe="" .
present 1n request.

dataframe="#ALL#" All data frames are included in response.

Only information on the data frame named

dataframe="Layers" . .
Ji Y "Layers" is included in response.

Information on the data frames named
"Layers" and "States" is included in
response. The separator used is a
semicolon (;). One restriction in the

dataframe="Layers;States" ArcMap document is that data frame
names cannot include a semicolon. If a
semicolon is included in the data frame
name, the request will likely not process
correctly.
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If a data frame in the list does not exist, an
dataframe="Layersxxx"  error message is returned, and the request
1s not processed.

In the next example, dataframe is set to "#ALL#".

GET_SERVICE_INFO request with renderer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="false" fields="false" dataframe="#ALL#"
/>
</REQUEST>
</ARCXML>

Since only one data frame is included in the service, only one instance of
DATAFRAMEINFO is included in the response.

SERVICEINFO response with DATAFRAMEINFO:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US"/>
<UIFONT name="Arial" color="0,0,0" size="12" style="regular"/>
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576"/>
<CAPABILITIES forbidden="" disabledtypes="" servertype="arcmapserver"/>
</ENVIRONMENT>
<LAYOUTINFO pageunits="inches">
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>
<DATAFRAMEINFO name="Layers">
<PROPERTIES>
<FEATURECOORDSYS

string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&qg

<FILTERCOORDSYS

string="GEOGCS [&quot;GCS Assumed Geographic l&quot;,DATUM[&quot;D North American 1927&qg

<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255"/>

<ENVELOPE minx="-176.453309664892" miny="-120.899619477762" maxx="174.8527698

</PROPERTIES>
<LAYERINFO type="image" name="Background" id="1" visible="true">

<ENVELOPE minx="-180.10415" miny="-89.8896767396583" maxx="179.900453479317"

</LAYERINFO>
<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon">
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="83.5960388183594"
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<FIELD name="FID" type="-99" size="4" precision="0" />
<FIELD name="#SHAPE#" type="-98" size="0" precision="0" />
<FIELD name="AREA" type="8" size="12" precision="11" />
<FIELD name="NAME" type="12" size="40" precision="0" />
<FIELD name="ABBREVNAME" type="12" size="12" precision="0" />
<FIELD name="FIPS CODE" type="12" size="2" precision="0" />
<FIELD name="WB CNTRY" type="12" size="3" precision="0" />
</FCLASS>
</LAYERINFO>
</DATAFRAMEINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Toc and toctype attributes

When toc is set to "true" in GET _SERVICE INFO, information for swatches used in the
table of contents for ArcIMS Java Viewers, ArcExplorer 9, and ArcMap is included.
Toctype specifies the format of the swatches. In the request below, toc is set to true and
toctype 1is set to "bmp".

GET_SERVICE_INFO request with extensions:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET SERVICE INFO envelope="false" fields="false" toc="true"
toctype="bmp" />
</REQUEST>
</ARCXML>

The response includes TOC, TOCGROUP, and TOCCLASS. Together, these elements
define the swatches and any text used with the swatches. The swatch images embedded in
the TOCCLASS are base64 encoded and are not compressed. The response can be rather
lengthy if many layers are used and many categories are used within each layer. The
following response shows the TOCCLASS information for the two layers in the service.
Note that most of the embedded information has been removed.

SERVICEINFO response with extensions:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<RESPONSE>
<SERVICEINFO>
<ENVIRONMENT>
<LOCALE language="en" country="US"/>
<UIFONT name="Arial" color="0,0,0" size="12" style="regular"/>
<SEPARATORS cs=" " ts=";"/>
<SCREEN dpi="96"/>
<IMAGELIMIT pixelcount="1048576"/>

<CAPABILITIES forbidden="" disabledtypes="" servertype="arcmapserver"/>

</ENVIRONMENT>
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<LAYOUTINFO pageunits="inches">

<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</LAYOUTINFO>
<PROPERTIES>

<FEATURECOORDSYS

string="GEOGCS [&quot;GCS Assumed Geographic l&quot;,DATUM[&quot;D North American 1927&qg

<FILTERCOORDSYS

string="GEOGCS [&quot;GCS Assumed Geographic_ l&quot;,DATUM[&quot;D North American 1927&q

<MAPUNITS units="decimal degrees"/>
<BACKGROUND color="255,255,255"/>

<ENVELOPE minx="-178.637433658708" miny="-149.932588181915" maxx="180.202305702

</PROPERTIES>
<LAYERINFO type="image" name="Background" id="1" visible="true">
<TOC>
<TOCGROUP heading="RGB Composite">

<TOCCLASS label="Red: Band 1" description="Red: Band 1"<Qk0SCQ .. .5uAAAA</T

<TOCCLASS label="Blue: Band 2" description="Blue: Band 2"<Qk0SCQ
<TOCCLASS label="Green: Band 3" description="Green: Band 3"<Qk0SCQ
</TOCGROUP>
</TOoC>
</LAYERINFO>
<LAYERINFO type="featureclass" name="Countries" id="0" visible="true">
<FCLASS type="polygon"></FCLASS>
<TOC>
<TOCGROUP>
<TOCCLASS label="" description="">Qk0SCQ ...5uAAAA</TOCCLASS>
</TOCGROUP>
</TOoC>
</LAYERINFO>
</SERVICEINFO>
</RESPONSE>
</ARCXML>

Dpi attribute

The final attribute in GET _SERVICE INFO is dpi (dots per inch). If a value is assigned
to dpi in GET_SERVICE_INFO, this new value is returned in SCREEN in the
SERVICEINFO response. Based on the new dpi, the minimum and maximum scales
returned for LAYERINFO are recalculated. The recalculation is useful in situations
where the ArcMap document was created on a machine with one dpi, but the client uses a
different dpi. If dpi is not included in GET _SERVICE INFO, the dpi is assumed to be
U96".

The ArcIMS Java Viewers, ArcExplorer 9, and ArcMap send the dpi of the client in a
GET SERVICE INFO request. The ArcIMS HTML Viewer does not send the dpi of the
client. It uses a default value of "96". Therefore, when using the ArcIMS HTML Viewer,
the dpi of the client may not have the same dpi as the map document. This means that
scale dependencies will behave slightly different in the HTML Viewer.

The minimum and maximum scale values in LAYERINFO are listed as number of map
units per pixel. In requests and the map configuration file, scales can be set using a
relative scale ratio such as 1:24000. In this example, 1 meter equals 24000 meters or 1
inch equals 24000 inches.
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Map units per pixel refers to the number of meters, feet, or decimal degrees represented
by one pixel in a map. To convert from a relative scale to map units per pixel, the size of
a pixel must first be calculated. The formula for finding the number of meters in a pixel is
0.0254 / dpi where:

e The value 0.0254 is the number of meters in an inch.
e Dpi is the dpi set in the ArcIMS service or request. If no dpi is set in the service or
request, the dpi is assumed to be 96.

As an example of calculating pixel size, if the dpi is 96, the pixel size is 0.0254 / 96 or
0.000265 m.

Once the pixel size is known, the relative scale can be converted to map units per pixel:

1. If the scale is in meters. To calculate the number of meters per pixel, take the
relative scale and multiply by the pixel size (0.000265). For example, if the
relative scale is 1:24000, then the number of meters per pixel is 24000 *
0.000265, or 6.36 meters.

2. If'the scale is in feet. Do the calculation for meters (#1). Multiply the result by
3.28 (the number of feet in a meter). For example, if the number of meters per
pixel is 6.36, the number of feet per pixel is 6.36 * 3.28, or 20.86 feet.

3. If'the scale is in decimal degrees. For these calculations, the earth is assumed to
be an exact circle with a circumference of 40030.174 km. One degree is 111.195
km (40030.174/360 degrees) or 111195 meters. To calculate the number of
degrees, first do the calculation for meters (#1). Next, divide the result by 111195.
For example, if the number of meters per pixel is 6.36, the number of degrees per
pixel is 6.36 /111195, or 0.0000571968.

If the maxscale for a LAYER is set to 1:12500000 in the map configuration file, and the
dpi in GET_SERVICE INFO is "96", then the maxscale for LAYERINFO is
"3307.29828126323", or approximately 3307 meters per pixel.

<LAYERINFO type="featureclass" name="Countries" id="0" visible="true"
maxscale="3307.29828126323">

<FCLASS type="point"> </FCLASS>>
</LAYERINFO>

If the dpi in GET_SERVICE_INFO is "120", then the maxscale for LAYERINFO is
"2645.83862501058", or approximately 2645 meters per pixel.

<LAYERINFO type="featureclass" name="Countries" id="0" visible="true"
maxscale="2645.83862501058">

<FCLASS type="point"> </FCLASS>>
</LAYERINFO>
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Using GET_IMAGE and IMAGE with Image
Services

Introduction

This document covers GET IMAGE and IMAGE when using Image Services. When
using ArcMap Image Services, see Using GET IMAGE and GET LAYOUT with
ArcMap Image Services.

The purpose of GET IMAGE and IMAGE is to render a map image on the ArcIMS
Spatial Server and provide the location and filename of that image. GET IMAGE is for

generating a map only. To retrieve attribute data associated with the map, a separate
GET FEATURES request must be made.

GET IMAGE requests are sent to Image Services. The service provides a default view of
the data. Using GET IMAGE, the information in the service can be overridden.
Information such as map extent or layer rendering can be modified by the request. A
service can be modified in one of two ways:

e By overriding the Image Service defaults by adding new parameters in the
PROPERTIES section.
e By adding dynamic layers to the Image Service using LAYER.

Most of the sample requests are based on the following map configuration file. The file
consists of five layers from the ESRIDATA dataset. The following table summarizes the
layer names, shapefile name, and layer ID number.

Layer Name Shapefile Name Layer ID
Ocean WORLD30 0
Countries CNTRY9%4 1
States STATES 2
Provinces PROVINCE 3
Cities CITIES 4

Image Service used with most of the GET_IMAGE requests that follow:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">

<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>

<MAP dynamic="true" >
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<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />
</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="<path to
ESRIDATA>\WORLD" />
<SHAPEWORKSPACE name="shp ws-2" directory="<path to
ESRIDATA>\USA" />
<SHAPEWORKSPACE name="shp ws-3" directory="<path to
ESRIDATA>\CANADA" />
</WORKSPACES>
<LAYER type="featureclass" name="Ocean" visible="true" id="0">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,255"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Countries" visible="true"
id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,255,153"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="States" visible="true" id="2">
<DATASET name="STATES" type="polygon" workspace="shp ws-2" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Provinces" visible="true"
id="3">
<DATASET name="province" type="polygon" workspace="shp ws-3" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="4">
<DATASET name="CITIES" type="point" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="102,0,102" width="8.0" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>
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GET _IMAGE Request and IMAGE Response

The simplest GET IMAGE request includes PROPERTIES with no child elements
inside. With this request, a map image is generated using default rendering and extents
established in the Image Service.

Simple GET_IMAGE request:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The IMAGE response includes a default envelope and the name and location of the
generated map image.

IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT file="c:\arcims\output\world MYCOMPUTER2102209.png"
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

The returned map image is generated using defaults from the Image Service. The visible
layers shown are Ocean, Countries, States, Provinces, and Cities. Also, the map is in
geographic coordinates, and the default envelope includes the entire world.
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Using show

When a GET IMAGE request is made, additional information about a layer, such as the
layer name, ID, and number of features sent, can be included in the response by setting
the attribute show. In the next example, the attribute show="layers" is included with
GET IMAGE.

GET_IMAGE request with show="1ayers":

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE show="layers">
<PROPERTIES>
</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

The IMAGE response includes the layer information in addition to the name and location
of the map image. The featurecount attribute includes only the number of features
returned in the image.

IMAGE response with layer information:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-135" maxx="180" maxy="135" />
<LAYERS>
<LAYER name="Ocean" id="0" featurecount="72" />
<LAYER name="Countries" id="1" featurecount="165" />
<LAYER name="States" id="2" featurecount="51" />
<LAYER name="Provinces" id="3" featurecount="12" />
<LAYER name="Cities" id="4" featurecount="606" />
</LAYERS>
<OUTPUT file="c:\arcims\output\world MYCOMPUTER3633699.jpg"
url="http://mycomputer.domain.com/output/world MYCOMPUTER3633699.jpg"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

Using autoresize
During a GET_IMAGE request, the maximum size of an image can be no greater than the

image memory limit set when an Image Service is started. For example, an image
memory limit of 1 MB allows a map no larger than 262,144 pixels (512 x 512) to be
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generated. By default, an image is limited in size to 4 MB, which corresponds to
1,048,576 pixels. Changes can be made to the image size and pixel count using the
ArcIMS Administrator. For more information, see ArcIMS Help.

If autoresize is set to "true" in GET IMAGE, a requested map greater than the maximum
pixel count is reduced in size to within the maximum pixel count. In the next example,
the Image Service image limit is 4 MB. IMAGESIZE requests an image greater than 4
MB. (IMAGESIZE is discussed in greater detail in the Changing the Output
IMAGESIZE Section.)

GET_IMAGE request with autoresize='"true':

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE autoresize="true">
<PROPERTIES>
<IMAGESIZE width="2000" height="1600" >
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

The IMAGE response includes a resized image because the requested image size was
greater than allowed. In OUTPUT, the attributes Aeight and width show the new image
size. (OUTPUT is discussed in greater detail in the Using OUTPUT to Control Image
Names and Locations Section.)

IMAGE response with resized image information:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-135" maxx="180" maxy="135" />
<OUTPUT file="c:\arcims\output\world MYCOMPUTER3633699.jpg"
url="http://mycomputer.domain.com/output/world MYCOMPUTER3633699.Jjpg
width="1086" height="965" />
</IMAGE>
</RESPONSE>
</ARCXML>

If autoresize is "false" or not included in the GET IMAGE request, and the requested
image is too big, an error message is returned.
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IMAGE response when requested map is too large:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<ERROR machine="MYMACHINE" processid="1324"

threadid="1904">[ERR0924] Requested image is too big and cannot be
created.</ERROR>

</RESPONSE>
</ARCXML>

Zoom and Pan with ENVELOPE

When a user pans or zooms on a map, what really happens is that the map extent changes.
In a GET_IMAGE request, the extent is changed by sending new x,y minimum and
maximum coordinates in an ENVELOPE. This new envelope overrides the envelope set
in the Image Service. In the following example, the envelope zooms into the region
around Europe.

GET_IMAGE request with a change in ENVELOPE:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-13" miny="37" maxx="40" maxy="65" />
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

The returned map image includes only Europe. All other information on the layers
continues to use defaults from the Image Service.
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Changing the OQutput IMAGESIZE

IMAGESIZE sets the size of the output map image in pixels. If IMAGESIZE is not used
in a request, the default image size is 400 x 300 pixels. As noted in the using autoresize
section, the maximum size of an image can be no greater than the image memory limit set
when an Image Service is started.

The output image sizes can be controlled three ways using the following attribute groups:

e width and height
o printwidth and printheight
e width, height, and dpi

The following example, using a New York City street Image Service, shows a
GET IMAGE request with IMAGESIZE. The width and height are set to 250 and 175
pixels, respectively.

GET_IMAGE request using IMAGESIZE:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-73.985" miny="40.756" maxx="-73.972"
maxy="40.765" />
<IMAGESIZE width="250" height="175"/>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>
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Depending on the combination of IMAGESIZE attributes and ENVELOPE size used in
the request, the results of the returned map image may differ.

Width and height

Width and height are required attributes. They are used to draw a map at the specified
width and height based on the envelope. If width and height are changed but the envelope
remains the same, the scale of the map changes. In other words, if width and height are
increased, the map is larger and, in effect, "zoomed in". If a scale threshold is met, the
symbology of a layer may change or a layer might be added or removed.

In the two images below, a set of streets in New York City is shown. The first map is 250
x 175 pixels in size. The second map has the same extent but is 350 x 250 pixels. Note
that symbology has changed for the streets. By making the map larger, a scale threshold
was met instructing the ArcIMS Spatial Server to change the street symbols.

250x175 pixels:

<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175" />

</PROPERTIES>
350x250 pixels:
i
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Printwidth and printheight
Width, height, and dpi

To avoid having the symbology change or having layers added or removed when the map
size is increased or decreased, two sets of attributes are available:

o printwidth and printheight
e width, height, and dpi.

By using one of these attribute sets, the output image contains the same information
regardless of the size.

When printwidth and printheight are used, the scale factors and dependencies are
calculated based on the height and width attributes, and printwidth and printheight
instruct the spatial server what size to draw the image. In the examples below, the first
image has the printwidth and printheight set the same as the width and height of 250 x
175 pixels. In the second image, the width and height remain the same, but the printwidth
and printheight are increased to 350 x 250 pixels. The two images contain the same
content even though they are different sizes. The ratio for calculating the print map is
printwidth / width. In this example the ratio is 350 / 250 or 1.4. The second map is 1.4
times the size of the original map.

When width, height, and dpi are used rather than printwidth and printheight, the final
results are similar. In this case, the width and height values are changed to the desired
size of the output image, or 350 x 245 pixels. To maintain the same ratio as printwidth
and printheight, the dpi is set to "134". The ratio for calculating the output map is (dpi of
the request) / (dpi of the Image Service). If dpi is not in the service, a default value of
"96" is used. In this scenario, the dpi of the request is "134", and the dpi of the service is
assumed to be "96". The ratio between the two is 134 / 96, or 1.4. This is the same ratio
as the printwidth and printheight examples above, and the output image sizes are very
similar in size.
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<PROPERTIES>
. <ENVELOPE minx="-73.985"
250X175[HXCB1 miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175"
printwidth="250"
printheight="175" />
</PROPERTIES>

<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175" />
</PROPERTIES>

<PROPERTIES>

<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />

<IMAGESIZE width="250"
height="175"
printwidth="350"
printheight="250"
scalesymbols="false" />
</PROPERTIES>

<PROPERTIES>

<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />

<IMAGESIZE width="350"
height="245" dpi="134"
scalesymbols="false" />
</PROPERTIES>

In the next example, the height and width of the image is still 350 x 250 pixels, but the
size of the symbology is different. In order for symbols to scale, the attribute
scalesymbols must be used. By default, the symbols do not scale in size when the map
size is increased or decreased. The second image below shows the map with scalesymbols
set to "false", and the labels are the same size as in the first image. The third image, on
the other hand, has scalesymbols set to "true". When this attribute is used, the symbols
increase and decrease in size proportionally as the image size increases or decreases. In
the third example below, the symbology has increased proportionally in size so that it is
also 1.4 times the size of the symbology in the original map.

<PROPERTIES>

350x250 or 350x245 pixels: <ENVELOPE minx="-73.985"
miny="40.756" maxx="-
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73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175"
printwidth="350"
printheight="250"
scalesymbols="true" />
</PROPERTIES>

<PROPERTIES>

<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />

<IMAGESIZE width="350"
height="245" dpi="134"
scalesymbols="true" />
</PROPERTIES>

Using BACKGROUND

BACKGROUND is used to define a background color for the image. It can also be used
to make one color in the image transparent. Depending on the browser, the image formats
that support transparent colors vary. JPG images do not support transparent colors. The
table below lists which image formats support transparent colors for different browsers.

Supported Transparent Image

Browser
Formats

ArcIMS HTML Viewer in Internet
Explorer 5.5 or higher

ArcIMS HTML Viewer in Netscape 6.2 or

PNGS, GIF

PNGS8, PNG24, GIF

higher

ArcExplorer 9 PNGS8, PNG24, GIF
ArcIMS Java Viewers in Internet Explorer PNGS, PNG24, GIF
and Netscape

To make a color transparent, both the color and transcolor attributes of BACKGROUND
must be set to the same color. In the following request, the transparent color is the blue
color in the Ocean layer.

GET_IMAGE request using BACKGROUND:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
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<BACKGROUND color="0,153,255" transcolor="0,153,255" />
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the ocean is now transparent.

LAYERLIST and LAYERDEF

LAYERLIST and LAYERDEEF are used together in a GET _IMAGE request to change
how layers are drawn in the returned map image. Some common ways to change the
layers include:

Setting layer visibility
Changing layer symbology
Querying a layer
Changing layer order

Setting layer visibility

Layers in an Image Service can be switched on and off using LAYERDEF. If
LAYERDEGF is not included, the layer visibility is set to the visibility of the layers in the
Image Service. Within the LAYERDEF element, layers that are set to visible="false" are
not included in the image.

The layers in LAYERDEEF are identified by their ID. The following table lists which ID
corresponds to which layer.
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ID Layer Name

0 Ocean

1 Countries
2 States

3 Provinces
4 Cities

In the following example, the States and Provinces layers have their visibility set to
"false".

GET_IMAGE using LAYERDEF to set layer visibility:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="0" visible="true" /> <!--Ocean-->
<LAYERDEF id="1" visible="true" /> <!--Countries-->
<LAYERDEF id="2" visible="false" /> <!--States-->
<LAYERDEF id="3" visible="false" /> <!--Provinces—-->
<LAYERDEF id="4" visible="true" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the States and Provinces layers are not included. Ocean, Countries,
and Cities remain visible.
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Changing layer symbology

The symbology of a layer can be changed using LAYERDEEF. If no symbology
information is included, then the default symbology in the Image Service is used. By
adding symbology to LAYERDEF, the service information is overridden. In the next
example, SIMPLERENDERER is used to change the color and symbol type for the Cities
layer. The syntax for adding or modifying renderers is the same as for a map
configuration file. For more information, see Using Renderers.

GET_IMAGE using LAYERDEF to change layer symbology:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="0" visible="true" />
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="true" >
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL type="star" color="155,0,0"
width="12" />
</SIMPLERENDERER>
</LAYERDEF>
</LAYERLIST>

</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the Cities layer (id="4") is rendered with red stars rather than
purple circles.
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Querying a layer

Both attribute and spatial queries can be used with LAYERDEF to set a filter on a layer.
For more information on using queries and buffers, see SPATIALQUERY and BUFFER.

In the next example, the Cities layer includes an attribute query using SPATIALQUERY.
The displayed cities are limited to those cities with a population greater than two million.

GET_IMAGE using an attribute query in LAYERDEF:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF 1id="0" visible="true" />
<LAYERDEF id="1" visible="true" />
<LAYERDEF 1d="2" visible="false" />
<LAYERDEF 1id="3" visible="false" />
<LAYERDEF id="4" visible="true" >
<SPATIALQUERY where="POPULATION &gt; 2000000" />
<SIMPLERENDERER >
<SIMPLEMARKERSYMBOL type="star" color="155,0,0"
width="12" />
</SIMPLERENDERER>
</LAYERDEF>
</LAYERLIST>
</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>
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In the returned image, only cities with a population greater than two million are rendered
with red stars.

A spatial filter can also be set on a layer using SPATIALFILTER in a SPATIALQUERY.
In the next example, a spatial filter is set to include only cities in Europe. In this example,
ENVELOPE is used to set the filter boundary but polygons, lines, points, and buffers can
also be used.

GET_IMAGE using an attribute query and spatial filter in LAYERDEF:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="0Q" visible="true" />
<LAYERDEF 1id="1" visible="true" />
<LAYERDEF 1d="2" visible="false" />
<LAYERDEF 1id="3" visible="false" />
<LAYERDEF id="4" visible="true" >
<SPATIALQUERY where="POPULATION &gt; 2000000" >
<SPATIALFILTER relation="area_intersection">
<ENVELOPE minx="-14" miny="35" maxx="33" maxy="64" />
</SPATIALFILTER>
</SPATIALQUERY>
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL type="star" color="155,0,0"
width="12" />
</SIMPLERENDERER>
</LAYERDEF>
</LAYERLIST>

154 ArcXML Programmer’s Reference Guide



</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the returned image, only cities with a population greater than two million within
Europe are rendered with red stars.

Changing the layer order of Image Service layers

The order in which Image Service layers are drawn can be changed by using the
LAYERLIST attributes nodefault and order.

When the attribute nodefault is set to "true", only the layers listed in the LAYERLIST are
displayed. Note that when nodefault is used, the layers are always displayed in the order
in which they appear in the service, even if the order of layers is changed in the
LAYERLIST.

The following request has nodefault set to "true" in LAYERLIST. Since the LAYERDEF
information for States and Provinces has been removed, they are not included in the map
image. If nodefault were set to "false", all the layers would display even though States
and Provinces are not listed.

GET_IMAGE using nodefault with LAYERLIST:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST nodefault="true">
<LAYERDEF id="0" visible="true" /> <!--Ocean-->
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<LAYERDEF id="1" visible="true" /> <!--Countries-->
<LAYERDEF 1id="4" visible="true" > <!--Cities—-->
<SPATIALQUERY where="POPULATION &gt; 2000000"™ >
<SPATIALFILTER relation="area intersection">
<ENVELOPE minx="-14" miny="35" maxx="33" maxy="64" />
</SPATIALFILTER>
</SPATIALQUERY>
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL type="star" color="155,0,0"
width="12" />
</SIMPLERENDERER>
</LAYERDEF>
</LAYERLIST>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned image is the same as the previous example. Only cities with a population
greater than two million within Europe are rendered with red stars.

The layer drawing order can be changed by using the order attribute in LAYERLIST.
When order is set to "true", layers are drawn in the order listed in the LAYERDEF
elements. Only layers in the LAYERLIST are drawn. Note: changing the order of the
layers does not affect the order in which layers are shown in a legend.

In the next example, the Cities layer (id="4") is drawn before the States (id="2") and
Provinces (id="3") layers. Also, the Ocean layer (id="0") is not included in the list.

GET_IMAGE using order in LAYERLIST:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
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<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />

<IMAGESIZE width="500" height="400" />

<LAYERLIST order="true">
<LAYERDEF id="1" visible="true" /> <!--Countries-->
<LAYERDEF id="4" visible="true" /> <!--Cities-->
<LAYERDEF id="2" visible="true" /> <!--States-->
<LAYERDEF id="3" visible="true" /> <!--Provinces-->

</LAYERLIST>

</PROPERTIES>
</GET TMAGE>
</REQUEST>
</ARCXML>

In the returned image, the Ocean layer is not included, and the States and Provinces
layers are drawn on top of the Cities layer.

Adding Dynamic Layers

Dynamic layers are added to the layers already in the existing Image Service using the
GET IMAGE request. There are two general types of dynamic layers:

e For adding an existing layer in the Image Service that has been modified in some
way such as showing a selected subset of data.

e For adding a new layer that is not in the service. Any LAYER type valid in a map
configuration file is also valid in the GET IMAGE request. These include point,
line, polygon, image, and acetate layers.

An important consideration about dynamic layers is that they display pictures only. No
queries or identifies can be done on dynamic layers.
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Selecting a subset of an existing layer

Subsets of existing layers in an Image Service can be included on the map as an
additional layer of information. For example, assume a user selects Brazil from the
Countries layer (id="1") and wants to see it highlighted in red. Your first instinct may be
to select Brazil by using a SPATIALQUERY in LAYERDEEF such as in the following
request. Note that the States, Provinces, and Cities layers have had their visibility turned
off for better viewing.

Using LAYERDEF to select Brazil:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="1" type="polygon" visible="true">
<SPATIALQUERY where="NAME=&apos;Brazilé&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYERDEF>
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="false" />
</LAYERLIST>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The problem with this scenario is the returned map shows only the Country of Brazil.

Although the above map shows the correct results, most people would expect to see all
the countries with only Brazil highlighted in red. This can be done using a dynamic layer
that shows Brazil as the selected country.
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When setting up this type of dynamic layer, the DATASET refers back to the layer in the
Image Service using its ID. In this example, DATASET fromlayer="1" refers to the
Countries layer. The rest of the LAYER elements are used the same way as in a map
configuration file. Each dynamic layer should have a unique ID that is not already used in
the map configuration file or with other dynamic layers.

Using a dynamic LAYER to select Brazil:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="1" visible="true" /> <!--Countries-->
<LAYERDEF id="2" visible="false" /> <!--States-->
<LAYERDEF 1id="3" visible="false" /> <!--Provinces-->
<LAYERDEF i1d="4" visible="false" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Countries" visible="true"
id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The resulting map shows two layers of countries. The bottom layer includes all the
countries. The top layer includes only Brazil highlighted in red.
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Adding new data layers dynamically

New dynamic layers can be added that include data that is not in the map configuration
file. In order to add new data dynamically, the map configuration file must include
dynamic="true" as part of the MAP element. In the map configuration file at the
beginning of this document, dynamic is set to "true", and dynamic layers can be added in
a GET IMAGE request.

<MAP dynamic="true" >

Note that this attribute does not need to be set when adding a subset of an existing layer
or an acetate layer.

In the next example, world rivers are added as a dynamic layer. Remember that users
cannot do an identify or query on this layer. The alternative is to include the layer in the
Image Service and use LAYERDEEF to reference it.

To add a new layer, a WORKSPACES section must be included in the map configuration
file or the request. It is recommended to always include WORKSPACES in the map
configuration file since references to path names on the host computer are included. By
keeping all WORKSPACES in the map configuration file, the directory locations remain
hidden from users. In this example, Rivers is located in the shp ws-0 workspace, the
same workspace as for Oceans, Countries, and Cities.

Using a dynamic LAYER to add a Rivers layer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true" id="20">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
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</SIMPLERENDERER>
</LAYER>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

The resulting map shows the world rivers added as a dynamic layer.

Adding acetate layers dynamically

Acetate layers display additional features on top of a map. The acetate layers are visible
only in the HTML Viewer and viewers using the ColdFusion, ActiveX, and Java
Connectors, or the .NET Link. Acetate layers do not display in ArcExplorer 9 or the Java
Viewers.

Acetate layers are designed to show a limited number of graphic features such as a
northarrow, scalebar, some text, and one or two points, lines, or polygons. The acetate
layer is not designed for displaying large numbers of features. If you add many features
to an acetate layer, a noticeable degradation in response time and performance is
possible. If too many features are added, the service may stop responding.

Acetate layers are made up of one or more OBJECTs. The different objects include
points, lines, polygons, text, north arrows, and scale bars. For details on the OBJECT
element and children elements, refer to the Notes Section of OBJECT. Each object is
placed on the acetate layer using screen coordinates or database coordinates. Screen
coordinates are in pixels referenced from the bottom left-hand corner of the map frame.
Database coordinates are in the coordinate system of the map.

In the example below, a north arrow is added using screen coordinates. "Indian Ocean" is
added as text using map coordinates.

Using a dynamic LAYER to add an acetate layer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
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<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF i1d="0" visible="true" />
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true" id="20">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel">
<NORTHARROW type="1" size="15" coords="20 80"
shadow="32,32,32" />
</OBJECT>
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned map shows three dynamic layers: Brazil as a selected country, world rivers,
and the north arrow and text in the acetate layer.
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Layer order with dynamic layers

Dynamic layers can be drawn after, before, and between service layers included in the
LAYERLIST. By default, the layers are drawn in the following order:

1. Layers in the ArcIMS service in the order they are defined in the service including
acetate layers.

2. Dynamic layers added in the request in the order they are defined in the request.

In the previous example, the order is:

Layer

ID Layer Name Type

0 Ocean Image
Service

1 Countries Image
Service

2 States Image
Service

3 Provinces Image
Service

4 Cities Image
Service

20 Rivers Dynamic

Selected )
10 Countries Dynamic
Acetate Acetate Dynamic

To place all dynamic layers before the LAYERLIST, the LAYERLIST attribute
dynamicfirst can be set to true. No changes need to be made in the layer order in the
request but all dynamic layers are drawn first. In the next example, dynamicfirst is set to
"true". In order to see the dynamic layers, the transparency of the Ocean and Countries
layer has been set to 50 percent (filltransparency="0.5").
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Drawing dynamic layers first using LAYERLIST dynamicfirst:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST dynamicfirst="true" >
<LAYERDEF id="0" type="polygon" visible="true">
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="0,153,255" filltransparency="0.5" />
</SIMPLERENDERER>
</LAYERDEF>
<LAYERDEF id="1" type="polygon" visible="true">
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,255,153" filltransparency="0.5" />
</SIMPLERENDERER>
</LAYERDEF>
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true" id="20">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel">
<NORTHARROW type="1" size="15" coords="20 80"
shadow="32,32,32" />
</OBJECT>
</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>
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The returned map image shows the dynamic layers drawn first underneath the layers in
LAYERLIST.
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The drawing order of both Image Service and dynamic layers can be changed using the
order attribute in LAYERLIST. If order is set to "true", only layers in LAYERLIST are
drawn. They are drawn in the order in which they are listed in LAYERDEEF, and the list
can include dynamic layers. In the next example, Selected Countries and Rivers are
placed before States and Provinces in the following order:

ID Layer Name Layer Type

0 Ocean Image
Service
1 Countries Image
Service
Selected Dvnamic
Countries y
20 Rivers Dynamic
2 States Image
Service
3 Provinces Image Service

(4) (Cities)  (Image Service)
Acetate Acetate Dynamic

In the next example, the layers are ordered in LAYERLIST in the order in which they

should appear in the image. The Cities layer is not included in the LAYERLIST and is
not included in the output map image.
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Using LAYERLIST order to change the order in which layers are drawn:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST order="true">
<LAYERDEF id="0" visible="true" />
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="10" visible="true" />
<LAYERDEF id="20" visible="true" />
<LAYERDEF id="2" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="acetate" visible="true" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true" id="20">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazilé&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel">
<NORTHARROW type="1" size="15" coords="20 80"
shadow="32,32,32" />
</OBJECT>
</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>

The returned map image shows the dynamic layers mixed in with the Image Service
layers.
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Using Projections with GET _IMAGE

The projection of an image can be changed using the projection elements:

e COORDSYS
e FEATURECOORDSYS
o FILTERCOORDSYS

For a complete discussion on the different elements, refer to Using Projection Elements.

FILTERCOORDSYS is used to specify the coordinate system of the requesting client.
All the examples so far have been in geographic coordinates (decimal degrees), which
have an ID of "4326". All coordinates in the request, such as those for ENVELOPE, have
been in geographic coordinates.

FEATURECOORDSYS is used to specify to which coordinate system the Image Service
should be transformed. In the next example, the image is requested in Robinson, which
has an ID of "54030".

Using FILTERCOORDSYS and FEATURECOORDSYS:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />
<LAYERLIST>
<LAYERDEF 1i1d=”0” visible="true” />
<LAYERDEF id="1" visible="true” />
<LAYERDEF 1d="2" visible="false” />
<LAYERDEF id=”"3” visible="false” />
<LAYERDEF i1d="4" visible="false” />
</LAYERLIST>
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</PROPERTIES>
<LAYER type="featureclass” name="Rivers” visible="true” id="20">
<DATASET name="RIVERS” type=”line” workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1"” captype="round” color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass” name="Selected Countries”
visible="true” id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;” />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid” fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="acetate” name="acetate” id="acetate”>
<OBJECT units="database”>
<TEXT ords="”50 —-45” label="Indian Ocean”>
<TEXTMARKERSYMBOL fontstyle="bolditalic” fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel”>
<NORTHARROW type="1" size="15" ords="20 80” shadow="32,32,32"
/>
</OBJECT>
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the response, the ENVELOPE coordinates are in Robinson, which was the coordinate
system used in FEATURECOORDSYS.

IMAGE response with new ENVELOPE coordinates:

<?xml version="”1.0"” encoding="UTF8”7?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-16986708.7102836” miny="-12740031.5327127"
maxx="16986708.7102836” maxy="12740031.5327127" />
<OUTPUT file="C:\ArcIMS\output\world MYCOMPUTER29852440.png”
url="http://mycomputer.domain.com/output/world MYCOMPUTER29852440.png”
/>
</IMAGE>
</RESPONSE>
</ARCXML>

The returned map image shows the map in the Robinson coordinate system.
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Note that the acetate OBJECT with the text “Indian Ocean” is no longer placed correctly.
The problem is the OBJECT coordinate units are in geographic coordinates, while the
map has been transformed to Robinson. COORDSY'S can be used with an acetate
OBIJECT to let the ArcIMS Spatial Server know the coordinate system of the OBJECT.
In the example below, COORDSYS has been added to the “Indian Ocean” object
specifying the coordinates are in decimal degrees (id="4326").

Including COORDSYS in the acetate layer:

<?xml version="1.0" encoding="UTF-8"7?>
<ARCXML version="1.1">

<REQUEST>
<GET_ IMAGE>
<PROPERTIES>

<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />

<LAYERLIST>
<LAYERDEF
<LAYERDEF
<LAYERDEF
<LAYERDEF
<LAYERDEF

</LAYERLIST>

</PROPERTIES>

id="0"
id="1"
id="2"
id="3"
id="4"

visible="true” />
visible="true” />
visible="false” />
visible="false” />
visible="false” />

<LAYER type="featureclass” name="Rivers” visible="true” i1d="20">
<DATASET name="RIVERS” type=”line” workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round” color="0,0,255" />
</SIMPLERENDERER>

</LAYER>

<LAYER type="featureclass” name="Selected Countries”
visible="true” id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazilé&apos;” />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid” fillcolor="255,0,0"/>

</SIMPLERENDERER>

</LAYER>

<LAYER type="acetate” name="acetate” id="acetate”>
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<OBJECT units="database”>
<COORDSYS id="4326"/>
<TEXT ords="”50 —-45” label="Indian Ocean”>
<TEXTMARKERSYMBOL fontstyle="bolditalic” fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel”>
<NORTHARROW type="1" size="15" ords="20 80” shadow="32,32,32"
/>
</OBJECT>
</LAYER>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

The returned image shows the map and the “Indian Ocean” OBJECT in the Robinson
coordinate system.

Using LEGEND and DRAW

LEGEND can be used in a GET _IMAGE request to include a legend for the requested
map. The legend is an additional image in the same format as the map: JPG, PNG, or
GIF. DRAW can be used to request only a legend rather than both a legend and a map.

The following GET IMAGE request includes a default LEGEND since no attributes are
used. DRAW has the attribute map set to “false” so that only a legend is returned.

GET_IMAGE request with LEGEND:

<?xml version="1.0"” encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>

<ENVELOPE minx="-180" miny="-90"” maxx="180" maxy="90" />
<LEGEND />
<DRAW map="false” />
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</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the response, only the name and location of the legend are included.

IMAGE response with LEGEND:

<?xml version="1.0"” encoding="UTF8”7?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<LEGEND file="c:\arcims\output\world MYCOMPUTER1248849.png”
url="http://mycomputer.domain.com/output/world MYCOMPUTER1248849.png”
/>

</IMAGE>
</RESPONSE>
</ARCXML>
The returned legend image includes all
# Cities layers that are currently visible in the
[l Frovinces map on a white background.
- States
[:] Countries
- Oecean

Several attributes can be used with LEGEND to change the look and feel of the legend
image. The following table shows the results of different attribute combinations.
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When using reverseorder. The

[ ocean layers are in the reverse order from
[] countries how they are listed in the map
= States configuration file.
FProvinces
# Cities <LEGEND reverseorder="true” />
When using backgroundcolor. The
[ = background color can be changed
[l Frovinces using RGB values.
- States
I:l Countries <LEGEND
[ ocean backgroundcolor="255,255,0" />
When using transcolor. One
# Cities transparent color can be set using
- Provinces RGB values. Valid only with PNG,
B states PNGS, and GIF formats. JPEG does
[] Gountries not support transparency.
- Ceean
<LEGEND
transcolor="255,255,255” />
When using height. A set height in
pixels can be used for the legend.
Note that layer information is cut
# Cities off when there is too much data to

- Frovinces
—

fit within the height limitation.

<LEGEND height="60" />

& Cities
- Frovinces
- States
|:| Gountries
- Oecean

When using autoextend. Autoextend
automatically extends the legend
vertically past the specified height
to accommodate all the data. If
height is not included, the default of
300 pixels is used for the height. If
data is cut off in a legend, check if
autoextend is included.

<LEGEND height="60"
autoextend="true” />
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- Ei- St-a:
- F'ri:lceﬂcuuntria

When using columns. Columns
defines the number of columns used
in the legend. In this example, the
text and swatches are close together
and unreadable. This is the case
since the default width of 125 pixels
is used.

<LEGEND height="60"
autoextend="true” columns="3" />

# Cities - States - Oecean
- Provinces I:l Countries

When using width. If the legend is
too narrow for the layer names, the
text wraps. To avoid wrapping,
increase the width of the legend.

<LEGEND height="60"
autoextend="true” columns="3"
width="300" />

When using cellspacing.
# Cities Cellspacing refers to the number of
pixels to pad each entry in the
B Provine- legend.
Bl stotes <LEGEND cellspacing="20" />
I:l Eacuuntri-
- Cloean
When using title, font, and
titlefontsize. A title can be added to
LEGEND
the legend. The font and font size
# Citics can also be included. The font
[l Provinces attribute affects all text, not just the
5 States title.
Countrics
B occun <LEGEND title="LEGEND"

font="Times New Roman"
titlefontsize="16" />
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When using layerfontsize. The layer
font size can be increased or

LEGEND decreased. The layer font is set
# Citics using the font attribute. The font
[ Provinces color cannot be changed.
B States
[ ] Countries <LEGEND title="LEGEND"
B Ocean font="Times New Roman"
titlefontsize="16"
layerfontsize="12" />
When using swatchheight and
swatchwidth. The size of the swatch
LEGEND representing each layer can be

Cities increased or decreased using
Pravinces swatchheight and swatchwidth.
i Measurements are in pixels.
States

Countrics <LEGEND title="LEGEND"
Ocean font="Times New Roman"
titlefontsize="16"
swatchheight="20"
swatchwidth="20" />

. -

When using cansplit and splittext.
Cansplit and splittext are valid with
layers that include a

LEGEND VALUEMAPRENDERER.
# Cities I MovaScaiia [] Countries Cansplit allows the valuemap
Provinces || Oniaio [ Ocean swatches and text to be carried over
W e B e B into the next column. Splittext is the
= Biish Combin [ Quehec continuation text at the bottom of
Manitaba L sukuchewn the column.
- Maw Brunswick - Yukon Temtory
- ﬂ."'f lr?uul;-lrﬂdcl;lrd - (ibrer : _n "
<LEGEND title="LEGEND
|:| Monhwest - States .
PemiLarics font="Times New Roman"
{maonej

titlefontsize="16"
layerfontsize="12" columns="3"
cansplit="true" splittext="(more)"
width="300" autoextend="true" />
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When using valuefontsize. The font
LEGEND size of valuemap text can be
& Cities [ wNovascotia [ Ocean controlled using valuefontsize. The
Provinces [ _| Ontario font is set using the font attribute.
B Atera Bl Prince Bawara The font color cannot be changed.
B piin,  E ow
Bl Manitba [ saskatchewan <LEGEND title="LEGEND"
B new i Tortary font="Times New Roman"
[l Newroundland [ other titlefontsize="16"
Labrader B States layerfontsize="12" columns="3"
[ perhwest ] Countries cansplit="true" splittext="(more)"
(mare) width="330" autoextend="true"
valuefontsize="10" />

Using LAYERS with LEGEND

LAYERS is used to identify which layers in a legend should NOT be included. In a
GET IMAGE request, the list can include both layers in the Image Service and dynamic
layers that include DATASET. Acetate layers are never included in the legend. If
LAYERS is used in a map configuration file, any LAYERS information in the request
overrides the information in the map configuration file.

The following two scenarios produce the same results. In Scenario 1, a map is requested
first with all the layers set to a visibility of "true". A second request is then made for a
legend but no map, and the layer visibility for Ocean and Countries has been set to
"false".

Scenario 1, Request 1 - GET_IMAGE using LAYERDEF to set layer visibility to
"true' for map:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="0" visible="true" />
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="2" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="4" visible="true" />
</LAYERLIST>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>
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Scenario 1, Request 2 - GET_IMAGE using LAYERDEF to set the visibility of some
layers to "'false" for legend:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="0" wvisible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF 1d="2" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="4" visible="true" />
</LAYERLIST>
<LEGEND title="LEGEND" backgroundcolor="255,255,0" />
<DRAW map="false" />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

Two images are returned in two separate IMAGE responses. In the first response, the
map name and location is sent. In the second response, the legend name and location are
sent. In the images, the map contains all layers, while the legend does not include Ocean
or Countries.

# Cities

In Scenario 2, LAYERS is used to list which layers should not be included in the legend.
The advantage of using LAYERS is that both a map and a legend can be requested at the
same time. The following request produces the same results as the two previous requests
in Scenario 1.

Using LAYERS in a GET_IMAGE request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
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<GET IMAGE>
<PROPERTIES>
<LEGEND backgroundcolor="255,255,0" >
<LAYERS>
<LAYER id="0"/>
<LAYER id="1"/>
</LAYERS>
</LEGEND>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

Both the map with all layers and legend with selected layers are returned in one response.

IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT file="c:\arcims\output\world MYCOMPUTER2102209.png"
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.png"
/>
<LEGEND file="c:\arcims\output\world MYCOMPUTER1248849.png"
url="http://mycomputer.domain.com/output/world MYCOMPUTER1248849.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

# Cities
- Provinces
- States

Dynamic layers in a legend

Dynamic layers that contain DATASET are included in the legend. Acetate layers are
never included in the legend. In the following example, a simple LEGEND is requested.
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Including LEGEND with dynamic layers:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="1" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="3" visible="false" />
<LAYERDEF id="4" visible="false" />
</LAYERLIST>
<LEGEND />
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true" id="20">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel">
<NORTHARROW type="1" size="15" coords="20 80"
shadow="32,32,32" />
</OBJECT>
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned map shows Ocean, Countries, Selected Countries, Rivers, and the acetate
layer. All but the acetate layer are included in the legend.

178 ArcXML Programmer’s Reference Guide



Selected
Countries

/.,,a" Rivers
I:l Countries
- Ccean

Dynamic layers can also be suppressed in the legend by using LAYERS. In the next
example, the "Selected Countries" layer (id="10") is not included.

Using LAYERS with dynamic layers:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">

<REQUEST>
<GET_ IMAGE>
<PROPERTIES>

<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"

<LAYERLIST>
<LAYERDEF
<LAYERDEF
<LAYERDEF
<LAYERDEF
<LAYERDEF

</LAYERLIST>

<LEGEND>
<LAYERS>

ig="o"
ig="1"
id="2"
id="3"
id="4n"

visible="true" />
visible="true" />
visible="false" />
visible="false" />
visible="false" />

<LAYER id="10"/>

</LAYERS>
</LEGEND>
</PROPERTIES>

<LAYER type="featureclass" name="Rivers" visible="true"
<DATASET name="RIVERS" type="line" workspace="shp ws-0"
<SIMPLERENDERER>

<SIMPLELINESYMBOL width="1" captype="round" color="0,0,255" />
</SIMPLERENDERER>

</LAYER>

<LAYER type="featureclass" name="Selected Countries"
visible="true" id="10">
<DATASET fromlayer="1" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0"/>

</SIMPLERENDERER>

</LAYER>

<LAYER type="acetate" name="acetate" id="acetate">
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<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
<OBJECT units="pixel">
<NORTHARROW type="1" size="15" coords="20 80"
shadow="32,32,32" />
</OBJECT>
</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>

The returned map is the same as the previous example. However, the legend does not
include the "Selected Countries" layer.

J;-/" Rivers
|:| Countries

Using OUTPUT to Control Image Names and Locations

OUTPUT, when used in a GET_IMAGE request, defines the location and filename of the
output map and legend image files. By default, the image output directory and URL
location are determined at the time the Image Service is started. When a request is made,
the ArcIMS Spatial Server assigns a filename. The name includes the Image Service
name, the computer name the image was generated on, and a randomly generated
number. If the service is named "world" and the computer is "MYCOMPUTER", then an
example filename is "world MYCOMPUTER1248849.png". The ArcIMS Tasker
Windows service or UNIX daemon automatically deletes these generated images on a
user-specified interval.

OUTPUT can be used in both a map configuration file and in a request. When used in a
map configuration file, the OUTPUT information overrides the output information stored
when the service is started. When used in a request, OUTPUT overrides information in
both the map configuration file and when the service is started. When OUTPUT is used,
the output files are not automatically deleted by ArcIMS Tasker. In order for the files to
be deleted, the taskfile property must be set in tasker.properties. For information on
setting this property, see ArcIMS Help.
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OUTPUT works with paired attributes. If one of the attributes is used, its pair is required.
There are attribute pairs for both the map and legend images. Determining which pair to
use depends on whether the ArcIMS Spatial Server defines the output filename or the
user does. In all cases, the output directory and URL are user-specified.

Attribute Paired Filename Example:

Attribute Assignment http://mycomputer/arcims/...
path baseurl ArcIMS assigns world MYCOMPUTER1248849.png
random filename. -

name url User assigns a myfilename.png

filename.

ArcIMS assigns

legendpath  legendbaseurl random filename.

world MYCOMPUTER1248851.png
User assigns a

legendname legendurl filename.

myfilename.png

When starting an Image Service or using OUTPUT in a request, UNC pathnames are
valid. For example, instead of using "c:\arcims\output", "\\myComputer\arcims\output"
can be used.

ArcIMS Spatial Server assigns filename

In the following example, the ArcIMS Spatial Server assigns a filename but the user
assigns the directory and URL for both the map and the legend. The map and the legend
images do not need to be written to the same directory. The attribute pairs in this scenario
are path-baseurl and legendpath-legendbaseurl.

Note that even though legendpath and legendbaseur! are included in OUTPUT, the
LEGEND element must be present to generate a legend image. If LEGEND is not
included, no legend is generated. LEGEND can be included in either the map
configuration file or the request.

OUTPUT when ArcIMS Spatial Server defines filename:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>

<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />

<OUTPUT path="c:\arcims"
baseurl="http://mycomputer.domain.com/arcims"
legendpath="c:\arcims\legend"
legendbaseurl="http://mycomputer.domain.com/arcims/legend" />

<LEGEND />
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</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT file="c:\arcims\world MYCOMPUTER2983738.png"
url="http://mycomputer.domain.com/world MYCOMPUTER2983738.png" />
<LEGEND file="c:\arcims\legend\world MYCOMPUTER2983739.png"
url="http://mycomputer.domain.com/output/world MYCOMPUTER2983739.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

User assigns filename

In the next example, the user assigns a filename, directory, and URL for both the map
and the legend. The attribute pairs in this scenario are name-url and legendname-
legendurl. Once again, to generate a legend, LEGEND must be included in either the map
configuration file or the request.

OUTPUT when user defines filename:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<OUTPUT name="c:\arcims\mapimage.png"
url="http://mycomputer.domain.com/arcims/mapimage.png"
legendname="c: \arcims\legend\legendimage .png"
legendurl="http://mycomputer.domain.com/arcims/legend/legendimage .png"
/>
<LEGEND />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>
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IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT file="c:\arcims\mapimage.png"
url="http://mycomputer.domain.com/mapimage.png" />
<LEGEND file="c:\arcims\legend\legendimage.png"
url="http://mycomputer.domain.com/legend/legendimage.png" />
</IMAGE>
</RESPONSE>
</ARCXML>

Restricting OUTPUT

When using an ArcIMS HTML Viewer, ArcIMS Java Viewer, ArcExplorer 9, or any
other client using the ArcIMS Servlet Connector, the OUTPUT element is restricted by
default.

e InaGET IMAGE request, OUTPUT is ignored.

o In an IMAGE response, the attribute file is not returned. OUTPUT includes only
url. The OUTPUT location is the default location specified when the Image
Service was started or the location defined in the map configuration file. The
ArcIMS Spatial Server assigns the filename.

These restrictions can be lifted by setting the properties
spatialServer.AllowRequestOutput, spatialServer.AllowOutputTypeChange, and
spatialServer.AllowResponsePath to "true" in esrimap_prop. This property file is found
in the same directory as the ArcIMS Servlet Connector. For more information on the
location of Esrimap _prop and its properties, see ArcIMS Help.

These restrictions apply only when the ArcIMS Servlet Connector is used. They do not
apply to the ActiveX, ColdFusion, or Java Connectors, or to the NET Link. The
OUTPUT filename extensions are restricted to *.jpg, *.png, or *.gif, regardless of
whether OUTPUT is restricted or not.
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Using GET_IMAGE and IMAGE with ArcMap Image
Services

Introduction

This document covers GET IMAGE and IMAGE when using ArcMap Image Services.
When using Image Services, see Using GET IMAGE and IMAGE with Image Services.

The purpose of GET IMAGE and IMAGE is to render a map image on the ArcIMS
Spatial Server and provide the location and filename of that image. GET IMAGE is for
generating a map only. To retrieve attribute data associated with the map, a separate
GET FEATURES request must be made.

ArcMap documents contain one or more data frames, which can be viewed as a map or in
a layout. For infomation on using layouts, see Using GET LAYOUT and LAYOUT with
ArcMap Image Services. Most of the sample requests that follow are based on an
ArcMap document (*.mxd) consisting of two data frames called Layers and States. The
Layers data frame has five layers from the ESRIDATA dataset. The following table
summarizes the layer names, shapefile name, and layer ID number.

Layers data frame

Bayer Name Shapefile Name Layer ID
Cities CITIES 0
Provinces PROVINCE 1
States STATES 2
Countries CNTRY9%4 3
Ocean WORLD30 4

The second data frame is used in some examples. This data frame is named States and
contains the following layers:

States data frame

Layer Name Shapefile Name Layer ID
Cities CITIES 0
Roads ROADS 1
States STATES 2
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GET _IMAGE Request and IMAGE Response

The simplest GET IMAGE request includes PROPERTIES with no child elements
inside. With this request, a map image is generated using information established in the
ArcMap Image Service.

Simple GET_IMAGE request:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE>
<PROPERTIES>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The IMAGE response includes an envelope and the name and location of the generated
map image.

IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

The returned map image is generated using defaults from the service. The visible layers
shown are Ocean, Countries, States, Provinces, and Cities. Also, the map is in geographic
coordinates, and the default envelope includes the entire world.
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Using dataframe

By default, a GET IMAGE request accesses the active data frame. To gain access to a
different data frame, the attribute dataframe is used. In the next example, the attribute
dataframe="States" is included with GET IMAGE.

GET_IMAGE request with dataframe=""States":

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE dataframe="States">
<PROPERTIES>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned map image includes the States data frame. The layers shown are States,
Roads, and Cities. The map is in geographic coordinates, and the default envelope
includes the entire United States.

Using autoresize

During a GET IMAGE request, the maximum size of an image can be no greater than the
image memory limit set when an ArcMap Image Service is started. For example, an
image memory limit of 1 MB allows a map no larger than 262,144 pixels (512 x 512) to
be generated. By default, an image is limited in size to 4 MB, which corresponds to
1,048,576 pixels. Changes can be made to the image size and pixel count using the
ArcIMS Administrator. For more information, see ArcIMS Help.

If autoresize is set to "true" in GET IMAGE, a requested map greater than the maximum
pixel count is reduced in size to within the maximum pixel count. In the next example,
the service image limit is 4 MB. IMAGESIZE requests an image greater than 4 MB.
(IMAGESIZE is discussed in greater detail in the IMAGESIZE section).
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GET_IMAGE request with autoresize="true':

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_IMAGE autoresize="true">
<PROPERTIES>
<IMAGESIZE width="2000" height="1600" />
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

The IMAGE response includes a resized image, because the requested image size was
greater than allowed. In OUTPUT, the attributes height and width show the new image
size. (OUTPUT is discussed in greater detail in the OUTPUT section).

IMAGE response with resized image information:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-220.916666666667" miny="-176.706042824789"
maxx="220.916666666667" maxy="176.706042824789" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER3633699.Jjpg
width="1619" height="1295" />
</IMAGE>
</RESPONSE>
</ARCXML>

If autoresize is "false" or not included in the GET IMAGE request, and the requested
image is too big, an error message is returned.

IMAGE response when requested map is too large:
<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">

<RESPONSE>

<ERROR machine="MYMACHINE" processid="1324"

threadid="1904">[ERR0515] Requested image is too big and cannot be
created or invalid height or width were used.</ERROR>

</RESPONSE>
</ARCXML>

Zoom and Pan with ENVELOPE

When a user pans or zooms on a map, what really happens is the map extent changes. In a
GET IMAGE request, the extent is changed by sending new x and y minimum and
maximum coordinates in an ENVELOPE. This new envelope overrides the envelope set
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in the service. In the following example, the envelope zooms to the region around
Europe.

GET_IMAGE request with a change in ENVELOPE:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-13" miny="37" maxx="40" maxy="65" />
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

The returned map image includes only Europe.
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Changing the Output IMAGESIZE

IMAGESIZE sets the size of the output map image in pixels. [f IMAGESIZE is not used
in a request, the default image size is 400 x 300 pixels. As noted in the Using Autoresize
section, the maximum size of an image can be no greater than the image memory limit set
when a service is started.

The output image sizes can be controlled in two ways using the following attribute
groups:

e width and height
e width, height, and dpi

The following example, using a New York City street service, shows a GET IMAGE
request with IMAGESIZE. The width and height are set to 250 and 175 pixels,
respectively.

GET_IMAGE request using IMAGESIZE:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-73.985" miny="40.756" maxx="-73.972"
maxy="40.765" />
<IMAGESIZE width="250" height="175"/>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

Depending on the combination of IMAGESIZE attributes and ENVELOPE size used in
the request, the results of the returned map image may differ.

Width and height

Width and height are required attributes. They are used to draw a map at the specified
width and height based on the envelope. If width and height are changed but the envelope
remains the same, the scale of the map changes. In other words, if width and height are
increased, the map is larger and, in effect, "zoomed in". If a scale threshold is met, a layer
might be added or removed.

In the two images below, a set of streets in New York City is shown. The first map is 250
x 175 pixels in size. The second map has the same envelope but is 350 x 250 pixels. Note
that symbology has changed for the streets. By making the map larger, a scale threshold
was met instructing the ArcIMS Spatial Server to change to a layer with different
symbology.
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<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175" />
</PROPERTIES>

<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="350"
height="250" />
</PROPERTIES>

Width, height, and dpi

To avoid having layers added or removed when the map size is increased or decreased,
the attribute dpi can be used along with width and height.

The next examples use width, height, and dpi. The first image is for reference and
includes only height and width. In the second image, the width and height values are
changed to the desired size of the output image, in this case 350 and 245 pixels,
respectively. In order to keep the scales proportionate, a new dpi must be calculated. The
formula is (new width) / (original width) * (dpi of the service). If dpi is not in the service,
a default value of 96 is used. In this example, assuming a service dpi of 96, the new dpi is
(350 /250 * 96) or 134. The dpi is then set to 134.

Note that as the map size increases or decreases, the symbols scale proportionally.
Whether or not symbols scale is determined at the time the ArcMap document is created.
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Using dpi to assure correct scale thresholds

<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="250"
height="175" />
</PROPERTIES>

<PROPERTIES>
<ENVELOPE minx="-73.985"
miny="40.756" maxx="-
73.972" maxy="40.765" />
<IMAGESIZE width="350"
height="245" dpi="134" />
</PROPERTIES>

The attribute dpi can be used in IMAGESIZE, not just to accommodate new image sizes,
but also to assure that scale thresholds are calculated correctly for images that do not
change size. An ArcMap document can be generated using many different screen sizes.
Based on the screen size, the dpi is different, and scale thresholds will differ from
machine to machine. A dpi of 96 is common for screens that are 1024 x 768 pixels.

The clients can also have a variety of dpi values. If a client dpi is different from the
service dpi, a map will have different scale thresholds on the client. The differences are

often small but sometimes noticeable.

The ArcIMS Java Viewers, ArcExplorer 9, and ArcMap can determine the dpi of a client
by making system calls. These clients can include dpi in IMAGESIZE. All layer scale
thresholds are recalculated each time a map is generated. The HTML Viewers, on the
other hand, cannot make system calls, and therefore cannot calculate the client dpi. With
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the ArcIMS HTML Viewer, a dpi of 96 is assumed. If the HTML Viewer is displayed on
a screen other than 96 dpi, the scale dependencies will behave differently.

Using BACKGROUND

BACKGROUND is used to define a background color for the image. It can also be used
to make one color in the image transparent. Depending on the browser, the image formats
that support transparent colors vary. JPG images do not support transparent colors. The
table below lists which image formats support transparent colors for different browsers.

Supported Transparent Image

Browser
Formats

ArcIMS HTML Viewer in Internet
Explorer 5.5 or higher

ArcIMS HTML Viewer in Netscape 6.2 or

PNGS, GIF

PNGS8, PNG24, GIF

higher

ArcExplorer 9 PNGS8, PNG24, GIF
ArcIMS Java Viewers in Internet Explorer PNGS, PNG24, GIF
and Netscape

To make a color transparent, both the color and transcolor attributes of BACKGROUND
must be set to the same color. In the following request, the transparent color is the blue
color in the Ocean layer.

GET_IMAGE request using BACKGROUND:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<BACKGROUND color="0,153,255" transcolor="0,153,255" />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the ocean is now transparent.
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Using LAYERLIST and LAYERDEF

LAYERLIST and LAYERDEEF are used together in a GET_IMAGE request to toggle
layer visibility on and off.

Using LAYERDETF visible to set layer visibility

Layers in an ArcMap Image Service can be switched on and off using the attribute visible
in LAYERDEEF. If LAYERDETF is not included, the layer visibility is set to the visibility
of the layers in the service. Within the LAYERDEF element, layers that are set to
visible="false" are not included in the image.

The layers in LAYERDEF are identified by their ID. The following table lists which ID
corresponds to which layer.

ID Layer Name

0 Cities
1 Provinces
2 States
3 Countries
4 Ocean

In the following example, the States and Provinces layers have their visibility set to
"false".

GET_IMAGE using LAYERDEF to set layer visibility:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
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<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF 1d="4" visible="true" /> <!--Ocean-->
<LAYERDEF 1id="3" visible="true" /> <!--Countries—-->
<LAYERDEF id="2" visible="false" /> <!--States-->
<LAYERDEF id="1" visible="false" /> <!--Provinces—-->
<LAYERDEF id="0" visible="true" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the returned image, the States and Provinces layers are not included. Ocean, Countries,
and Cities remain visible.

Using LAYERLIST order to set layer visibility

A second way to set the visibility of a layer is to use the attribute order in LAYERLIST.
When order is used, only the layers listed in the LAYERLIST are included in the output.
Note that with ArcMap Image Services, the layers are always displayed in the order in
which they appear in the service even if the order of layers is changed in LAYERLIST.

The following request has order set to "true" in LAYERLIST. Since the LAYERDEF

information for States and Provinces has been removed, they are not included in the map
image.
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GET_IMAGE using order with LAYERLIST:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST order="true">
<LAYERDEF id="4" visible="true" /> <!--Ocean-->
<LAYERDEF id="3" visible="true" /> <!--Countries-->
<LAYERDEF id="0" visible="true" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned image does not include the States or Provinces layers but does include
Ocean, Countries, and Cities.

Adding Information in a Request

An ArcMap Image Service has a defined number of layers in the service. Unlike Image
Services, new data cannot be added as a dynamic layer. However, selected data sets and
acetate layers can both be added in a GET _IMAGE request.

Selecting a subset of an existing layer

Subsets of existing layers in a service can be included on a map. For example, assume a
user selects Brazil from the Countries layer (id="3"). A request can be written two ways
to yield the same results.
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Method 1: Including a query in LAYER. When setting up this type of query, a LAYER
is added to the GET IMAGE request. DATASET must be included, and the fromlayer
value refers back to the LAYER id in the service.

Both attribute and spatial queries can be used with LAYER to set a filter on a layer. For
more information on using queries and buffers, see SPATIALQUERY,
SPATIALFILTER, and BUFFER.

In the next example, the Cities layer includes an attribute query using SPATIALQUERY.
The displayed cities are limited to those cities with a population greater than two million.

GET_IMAGE using an attribute query in LAYER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF id="0" visible="true" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Cities" visible="true" id="10">
<DATASET fromlayer="0" />
<SPATIALQUERY where="POPULATION &gt; 2000000" />
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the returned image, cities with a population greater than two million are rendered with
the selection symbol defined in the ArcMap document. Unlike Image Services, selection
symbols cannot be changed using renderers in the request.
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A spatial filter can also be set on a layer using SPATIALFILTER in a SPATIALQUERY.
In the next example, a spatial filter is set to include only cities in Europe. ENVELOPE is
used to set the filter boundary, but polygons, lines, points, and buffers could also be used.

GET_IMAGE using an attribute query and spatial filter in LAYER:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF 1id="0" visible="true" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Cities" visible="true" id="10">
<DATASET fromlayer="0" />
<SPATIALQUERY where="POPULATION &gt; 2000000" >
<SPATIALFILTER relation="area_intersection">
<ENVELOPE minx="-14" miny="35" maxx="33" maxy="64" />
</SPATIALFILTER>
</SPATIALQUERY>
</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>

In the returned image, only cities with a population greater than two million within
Europe are rendered with the selection symbol defined in the ArcMap document.
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Method 2: Including a query in LAYERDEF. Attribute and spatial queries can be used
in LAYERDEF instead of LAYER to produce the same results. With Image Services, a
query in LAYERDEF will display only features in the filter. For example, assume a user
selects Brazil from the Countries layer (id="3").

Using LAYERDEF to select Brazil:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" /> <!--Ocean-->
<LAYERDEF id="3" wvisible="true" > <!'--Countries-->
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
</LAYERDEF>
<LAYERDEF id="2" visible="false" /> <!--States-->
<LAYERDEF id="1" visible="false" /> <!--Provinces—-->
<LAYERDEF id="0" visible="false" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
</GET IMAGE>
</REQUEST>
</ARCXML>

In an Image Service, only Brazil would be displayed in the returned image. However,
with ArcMap Image Services, when a query is used in LAYERDEF, all countries are
displayed, and Brazil is highlighted. The selection symbol is defined in the ArcMap
document and cannot be changed in a request.
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SPATIALFILTER can also be included in LAYERDEF. The next example uses an
ENVELOPE as a spatial filter to select several countries in South America.

Using a spatial filter in LAYERDEF:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" /> <!--Ocean-->
<LAYERDEF id="3" visible="true" > <!--Countries-->
<SPATIALQUERY>
<SPATIALFILTER relation="area_intersection">
<ENVELOPE minx="-63.6" miny="-26.9" maxx="-50.1"
maxy="-8.6" />
</SPATIALFILTER>
</SPATIALQUERY>
</LAYERDEF>
<LAYERDEF id="2" visible="false" /> <!--States—-->
<LAYERDEF id="1" visible="false" /> <!--Provinces—-->
<LAYERDEF id="0" visible="false" /> <!--Cities-->
</LAYERLIST>
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

Once again, all features from the layer are included and features that are within the filter
are highlighted with the selection symbol defined in the ArcMap document.
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Adding acetate layers

Acetate layers display additional features on top of a map. The acetate layers are visible
only in the HTML Viewer and viewers using the ColdFusion, ActiveX, and Java
Connectors, or the .NET Link. Acetate layers do not display in ArcExplorer 9 or the Java
Viewers.

Acetate layers are made up of one or more OBJECTs. The different objects include
points, lines, polygons, text, north arrows, and scale bars. For details on the OBJECT
element and its child elements, refer to the Notes section of OBJECT. Each object is
placed on the acetate layer using screen coordinates or database coordinates. Screen
coordinates are in pixels referenced from the lower left corner of the map frame.
Database coordinates are in the coordinate system of the map.

In the example below, a north arrow is added using screen coordinates. "Indian Ocean" is
added as text using map coordinates.

Using a dynamic LAYER to add an acetate layer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF id="0" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="acetate" name="acetate" id="acetate">
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<OBJECT units="database">

<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />

</TEXT>

</OBJECT>

<OBJECT units="pixel">
<NORTHARROW type="1" size="50" coords="70 150" />

</OBJECT>

</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>

The returned map includes the two objects from the acetate layer: the north arrow and
text.

Layer order and acetate layers

Acetate layers are always drawn on top of the service layers. Any SCALEBAR,
NORTHARROW, and TEXT objects are always drawn first before any point, line, or
polygon objects. When LAYERLIST order is set to "true", the acetate layers must be
included in the LAYERLIST or they will not be displayed. The next example includes
the Ocean and Countries layers along with north arrow and text acetate layers. The
acetate layer information is included in both the LAYER section and in the layer list.

Including acetate layers in the layer list when LAYERLIST order is set to "true':

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<IMAGESIZE width="500" height="400" />
<LAYERLIST order="true" >
<LAYERDEF 1id="4" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="text" visible="true" />
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<LAYERDEF id="northarrow" visible="true" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="acetate" name="text" id="text">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
</LAYER>
<LAYER type="acetate" name="northarrow" id="northarrow">
<OBJECT units="pixel">
<NORTHARROW type="1" size="50" coords="70 150" />
</OBJECT>
</LAYER>
</GET IMAGE>
</REQUEST>
</ARCXML>

Using Projections with GET _IMAGE

The projection of an image can be changed using the projection elements:

e COORDSYS
o FEATURECOORDSYS
o FILTERCOORDSYS

For a complete discussion on the different elements, refer to Using Projection Elements.

FILTERCOORDSYS is used to specify the coordinate system of the requesting client.
All the examples so far have been in geographic coordinates (decimal degrees), which
have an ID of "4326".

FEATURECOORDSYS is used to specify to which coordinate system the service should
be transformed. In the next example, the image is requested in Robinson, which has an ID
of "54030".

Using FILTERCOORDSYS and FEATURECOORDSYS:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />
<LAYERLIST>
<LAYERDEF id="4" visible="true" />
<LAYERDEF 1id="3" visible="true" />
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<LAYERDEF id="2" visible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF id="0" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
</LAYER>
</GET_ IMAGE>
</REQUEST>
</ARCXML>

In the response, the ENVELOPE coordinates are in Robinson, which was the coordinate
system used in FEATURECOORDSYS.

IMAGE response with new ENVELOPE coordinates:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-16986708.7102836" miny="-12740031.5327127"
maxx="16986708.7102836" maxy="12740031.5327127" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER29852440.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

The returned map image shows the map in the Robinson coordinate system.

Note that the acetate OBJECT with the text "Indian Ocean" is no longer placed correctly.
The problem is the OBJECT coordinate units are in geographic coordinates, while the
map has been transformed to Robinson. COORDSY'S can be used with an acetate
OBIJECT to let the ArcIMS Spatial Server know the coordinate system of the OBJECT.
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In the example below, COORDSYS has been added to the "Indian Ocean" object
specifying the coordinates are in decimal degrees (id="4326").

Including COORDSYS in the acetate layer:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />
<LAYERLIST>
<LAYERDEF 1d="4" visible="true" />
<LAYERDEF id="3" visible="true" />
<LAYERDEF id="2" visible="false" />
<LAYERDEF id="1" visible="false" />
<LAYERDEF id="0" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="acetate" name="acetate" id="acetate">
<OBJECT units="database">
<COORDSYS id="4326"/>
<TEXT coords="50 -45" label="Indian Ocean">
<TEXTMARKERSYMBOL fontstyle="bolditalic" fontsize="12" />
</TEXT>
</OBJECT>
</LAYER>
</GET_IMAGE>
</REQUEST>
</ARCXML>

The returned image shows the map and the "Indian Ocean" OBJECT in the Robinson
coordinate system.
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Using LEGEND and DRAW

LEGEND can be used in a GET _IMAGE request to include a legend for the requested
map. The legend is an additional image in the same format as the map: BMP, GIF, JPG,
PNGS, PNG24, or TIF. DRAW can be used to request only a legend rather than both a
legend and a map.

When using LEGEND with the ArcMap Server, the attribute autoextend should always
be included and set to "true". The following GET IMAGE request includes a default
LEGEND using only the attribute autoextend. DRAW has the attribute map set to "false"
so that only a legend is returned.

GET_IMAGE request with LEGEND:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<LEGEND autoextend="true" />
<DRAW map="false" />
</PROPERTIES>
</GET_IMAGE>
</REQUEST>
</ARCXML>

In the response, only the name and location of the legend are included.

IMAGE response with LEGEND:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<LEGEND
url="http://mycomputer.domain.com/output/world MYCOMPUTER1248849.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>
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Legend The returned legend image includes all
layers that are currently visible in the map

+ Cities on a white background.

B Provinces

B states

[ ] Countries

B Ocean

A limitation with ArcMap Server is the height and width of a legend cannot be
controlled. The height and width are only big enough to accommodate information for all
layers. Text does not wrap. A legend can get quite wide as the amount of text describing
a layer increases or the font size increases.

Legend

CHTRY34

AREA

B 1041.095 - 364692.187
1364692.188 - 1216700.056
M 1216700.057 - 6400657.079

Several attributes can be used with LEGEND to change the look and feel of the legend
image. The following table shows the results of different attribute combinations.

Legend When using backgroundcolor. The background color can be changed

. Cities using RGB values.

- Frovinces | <LEGEND autoextend="true" backgroundcolor="255,255,0" />
B States

[ ] Countries
B Ocean
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A Sample Legend
+ (ities
B Provinces

B states

[ ] Countries

B Ocean

When using title, font, and
titlefontsize. A title can be added to the
legend. The font and font size can also
be included. The font attribute affects
only text in the title and is not used
with the layers.

<LEGEND autoextend="true" title="A
Sample Legend" font="Times New
Roman" titlefontsize="16" />

Layers do not include a value map:

A Sample Legend
+ Cities
B Provinces
I States
[ ] Countries
I Ocean

Layer includes a value map:

A Sample Legend

CHNTRY94
AREA

B 1041.095 - 364692.187
7 364692.188 - 1216700.056
B 1216700.057 - 6400657.079

When using valuefontsize. For layers
that include a value map, valuefontsize
controls the font size of the labels that
make up the value map. For layers with
no value map, it controls the font size
for the layer name. The font style and
color cannot be changed.

<LEGEND autoextend="true" title="A
Sample Legend" font="Times New
Roman" titlefontsize="16"
valuefontsize="16" />

ArcXML Programmer’s Reference Guide

207




A Sample Legend
CNTRY94

AREA

I 1041.095 - 364692.187

] 364692.188 - 1216700.056
I 1216700.057 - 6400657.079

When using layerfontsize. Sets the font
size of the subheading for layers that
include a value map. The font style and
color cannot be changed. In this
example, the subheading is "AREA".

<LEGEND autoextend="true" title="A
Sample Legend" font="Times New
Roman" titlefontsize="16"
valuefontsize="16" layerfontsize="20"
/>

Legend

«  (Cities

Countries

. Ccean

When using swatchheight and
swatchwidth. The size of the swatch
representing each layer can be
increased or decreased using
swatchheight and swatchwidth.
Measurements are in pixels.

<LEGEND autoextend="true"
swatchheight="25" swatchwidth="25"
/>

Using OUTPUT to Control Image Names and Locations

When a service is started in ArcIMS Administrator, the image output directory and URL
location are determined at that time. When a request is made, the ArcIMS Spatial Server
assigns a filename. The name includes the service name, the computer name on which the
image was generated, and a randomly generated number. If the service is named "world"
and the computer is "MYCOMPUTER", then an example filename is

"world MYCOMPUTER1248849.png". ArcIMS Tasker automatically deletes these

generated images on a user-specified interval.

When OUTPUT is used in a GET IMAGE request, it can be used to override location
information from when the service was started. An important note is that the output files
are not automatically deleted by ArcIMS Tasker. In order for the files to be deleted, the
taskfile property must be set in tasker.properties. For information on setting this property,

see ArcIMS Help.

OUTPUT works with paired attributes. If one of the attributes is used, its pair is required.
There are attribute pairs for both the map and legend images. Determining which pair to
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use depends on whether the ArcIMS Spatial Server defines the output filename or the
user does. In all cases, the output directory and URL are user-specified.

Attribute Paired Filename Example:
Attribute assignment http://mycomputer/arcims/...
path baseurl ArcIMS assigns 14\ yCOMPUTER 1248849 png
random filename.
name url User assigns a myfilename.png

filename.

ArcIMS assigns

legendpath legendbaseurl random filename.

world MYCOMPUTER1248851.png

User assigns a

legendname legendurl filename.

myfilename.png

When starting a service or using OUTPUT in a request, UNC pathnames are valid. For
example, instead of using "c:\arcims\output", "\\myComputer\arcims\output" can be used.

ArcIMS Spatial Server assigns filename

In the following example, the ArcIMS Spatial Server assigns a filename, but the user
assigns the directory and URL for both the map and the legend. The map and the legend
images do not need to be written to the same directory. The attribute pairs in this scenario
are path-baseurl and legendpath-legendbaseurl.

Note that even though legendpath and legendbaseur! are included in OUTPUT, the
LEGEND element must also be present to generate a legend image. If LEGEND is not
included, no legend is generated.

OUTPUT when ArcIMS Spatial Server defines filename:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<OUTPUT path="c:\arcims"
baseurl="http://mycomputer.domain.com/arcims"
legendpath="c:\arcims\legend"
legendbaseurl="http://mycomputer.domain.com/arcims/legend" />
<LEGEND />
</PROPERTIES>
</GET_ TIMAGE>
</REQUEST>
</ARCXML>
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IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT
url="http://mycomputer.domain.com/world MYCOMPUTER2983738.png" />
<LEGEND
url="http://mycomputer.domain.com/output/world MYCOMPUTER2983739.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>

User assigns filename

In the next example, the user assigns a filename, directory, and URL for both the map
and the legend. The attribute pairs in this scenario are name-url and legendname-
legendurl.

OUTPUT when user defines filename:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET IMAGE>
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90" />
<OUTPUT name="c: \arcims\mapimage.png"
url="http://mycomputer.domain.com/arcims/mapimage.png"
legendname="c:\arcims\legend\legendimage.png"
legendurl="http://mycomputer.domain.com/arcims/legend/legendimage.png"
/>
<LEGEND />
</PROPERTIES>
</GET_ TIMAGE>
</REQUEST>
</ARCXML>

IMAGE response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<IMAGE>
<ENVELOPE minx="-180" miny="-144" maxx="180" maxy="144" />
<OUTPUT url="http://mycomputer.domain.com/mapimage.png" />
<LEGEND url="http://mycomputer.domain.com/legend/legendimage.png"
/>
</IMAGE>
</RESPONSE>
</ARCXML>
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Restricting OUTPUT

When using an ArcIMS HTML Viewer, ArcIMS Java Viewer, ArcExplorer 9, or any
other browser using the ArcIMS Servlet Connector, the OUTPUT element is restricted by
default.

e InaGET IMAGE request, OUTPUT is ignored.

e Inan IMAGE response, the attribute file in OUTPUT is not returned; only ur/ is
included. The OUTPUT location is the default location specified when the service
was started. The ArcIMS Spatial Server assigns the filename.

These restrictions can be lifted by setting the properties
spatialServer.AllowRequestOutput, spatialServer.AllowOutputTypeChange, and
spatialServer.AllowResponsePath to "true" in esrimap_prop. This property file is found
in the same directory as the ArcIMS Servlet Connector. For more information on the
location of Esrimap prop and its properties, see ArcIMS Help.

These restrictions apply only when the ArcIMS Servlet Connector is used.
These restrictions apply only when the ArcIMS Servlet Connector is used. They do not
apply to the ActiveX, ColdFusion, or Java Connectors, or to the .NET Link. The

OUTPUT filename extensions are restricted to *.gif, *.bmp, *.jpg, *.png, or *.tif,
regardless of whether OUTPUT is restricted or not.
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Comparison of Elements and Attributes used with
the Image and ArcMap Servers

This document compares elements, child elements and attributes used for the following
requests and responses:

e GET IMAGE and IMAGE

o GET FEATURES and FEATURES

e GET SERVICE INFO and SERVICEINFO
e GET LAYOUT and LAYOUT

ARCXML Image - YES ArcMap - YES
Attributes:

version Yes Yes
Child Elements:

REQUEST Yes Yes

RESPONSE Yes Yes
BACKGROUND Image - YES ArcMap - YES
Attributes:

color Yes Yes

transcolor Yes Yes

No Child Elements

BAND Image - YES ArcMap - YES
Attributes:

number Yes Yes

value Yes Yes

No Child Elements

BANDS Image - YES ArcMap - YES
Attributes:

rasterid Yes Yes
Child Elements:

BAND Yes Yes
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http://laketahoe/axl/IMAGE.htm
http://www.buginword.com
http://laketahoe/axl/FEATURES.htm
http://laketahoe/axl/FEATURES.htm
http://www.buginword.com
http://laketahoe/axl/LAYOUT.htm

BUFFER

Attributes:
bufferunits Yes
distance Yes
project Yes

Child Elements:
SPATIALQUERY Yes
TARGETLAYER Yes

CALLOUTMARKERSYMBOL

Attributes:
antialiasing Yes
backcolor Yes
boundarycolor Yes
font Yes
fontcolor Yes
fontsize Yes
fontstyle Yes
glowing Yes
interval Yes
outline Yes
shadow Yes
transparency Yes

No Child Elements

CAPABILITIES

Attributes:
disabledtypes Yes
forbidden Yes
servertype No

No Child Elements

Image - YES

Yes
Yes
No

Yes
Yes
Image - YES

No
No
No
No
No
No
No
No
No
No
No
No

Image - YES

Yes
Yes
Yes
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ArcMap - YES

ArcMap - NO

ArcMap - YES
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CHARTSYMBOL Image - YES ArcMap - NO
Attributes:

antialiasing Yes No
maxsize Yes No
maxvalue Yes No
minsize Yes No
minvalue Yes No
mode Yes No
outline Yes No
shadow Yes No
size Yes No
sizefield Yes No
transparency Yes No
Child Elements:

CHARTVALUE Yes No
CHARTVALUE Image - YES ArcMap - NO
Attributes:

color Yes No

lookupfield Yes No

lower Yes No
upper Yes No
value Yes No

No Child Elements

COORDS Image - YES ArcMap - YES
No Attributes

No Child Elements

COORDSYS Image - YES ArcMap - YES
Attributes:
datumtransformid Yes No
datumtransformstring Yes No
id Yes Yes
string Yes Yes
No Child Elements
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DATAFRAME

Attributes:
id
Child Elements:

ENVELOPE

FEATURECOORDSYS

FILTERCOORDSYS
LAYERLIST
SCALE

DATAFRAMEINFO

Attributes:
name

Child Elements:
LAYERINFO

PROPERTIES

DATASET

Attributes:
description
fromlayer
name

showcolormaplegend

type
workspace

No Child Elements

DENSIFY
Attributes:
tolerance

No Child Elements

Image - NO
No Yes
No Yes
No Yes
No Yes
No Yes
No Yes
Image - NO
No Yes
No Yes
No Yes
Image - YES
Yes No
Yes Yes
Yes No
Yes No
Yes No
Yes No
Image - YES
Yes No
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ArcMap - YES

ArcMap - YES

ArcMap - YES

ArcMap - NO
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DRAW

Attributes:
map

No Child Elements

ENVELOPE

Attributes:
maxx
maxy
minx
miny
reaspect

No Child Elements

ENVIRONMENT
No Attributes

Child Elements:
CAPABILITIES

IMAGELIMIT
LOCALE
SCREEN
SEPARATORS
UIFONT

ERROR

Attributes:
machine
processid
threadid

No Child Elements
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Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes

Image - YES ArcMap - YES

Yes

Image - YES ArcMap - YES
Yes
Yes
Yes

Yes
No

Image - YES ArcMap - YES

Yes
Yes
Yes
Yes
Yes
Yes
Image - YES ArcMap - YES
Yes

Yes
Yes
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EXACT

Attributes:
label
method
value

Child Elements:

CALLOUTMARKERSYMBOL

CHARTSYMBOL

GRADIENTFILLSYMBOL

HASHLINESYMBOL

RASTERFILLSYMBOL

RASTERMARKERSYMBOL

RASTERSHIELDSYMBOL

SHIELDSYMBOL

SIMPLELINESYMBOL

SIMPLEMARKERSYMBOL

SIMPLEPOLYGONSYMBOL

TEXTSYMBOL

TRUETYPEMARKERSYMBOL
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Image - YES
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

ArcMap - NO

217



EXTENSION
Attributes:
type

Child Elements:
EXTRACTPARAMS

GCSTYLE

STOREDQUERIES

FCLASS
Attributes:
type

Child Elements:
ENVELOPE

FIELD

FEATURE
No Attributes

Child Elements:
ENVELOPE

FIELDS

MULTIPOINT

POLYGON

POLYLINE
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Image - YES ArcMap - NO

No

No
No
No
Image - YES ArcMap - YES

Yes

Yes
Yes

Image - YES ArcMap - YES

Yes
Yes
Yes
Yes

Yes
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FEATURECOORDSYS

Attributes:
datumtransformid

datumtransformstring
id
string

No Child Elements

FEATURECOUNT

Attributes:
count
hasmore

No Child Elements

FEATURES
No Attributes

Child Elements:
ENVELOPE

FEATURE
FEATURECOUNT

FIELD
Attributes:
name
precision
size
type
value

No Child Elements

FIELDS
No Attributes

Child Elements:
FIELD

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

Image - YES

No
No

Yes
Yes

Image - YES

Yes
Yes

Image - YES

Yes
Yes
Yes
Image - YES
Yes
Yes
Yes

Yes
Yes

Image - YES

Yes
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ArcMap - YES

ArcMap - YES

ArcMap - YES

ArcMap - YES
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FILTERCOORDSYS Image - YES ArcMap - YES
Attributes:

datumtransformid Yes No
datumtransformstring Yes No
id Yes Yes
string Yes Yes

No Child Elements

GET_FEATURES Image - YES ArcMap - YES
Attributes:
attributes Yes Yes
beginrecord Yes Yes
checkesc Yes Yes
compact Yes Yes
dataframe No Yes
envelope Yes Yes
featurelimit Yes Yes
geometry Yes Yes
globalenvelope Yes Yes
outputmode Yes Yes
skipfeatures Yes Yes
Child Elements:
ENVIRONMENT Yes Yes
LAYER Yes Yes
QUERY Yes Yes
SPATIALQUERY Yes Yes
GET_IMAGE Image - YES ArcMap - YES
Attributes:
dataframe No Yes
autoresize Yes Yes
show Yes No
Child Elements:
ENVIRONMENT Yes Yes
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LAYER
PROPERTIES
WORKSPACES

GET_LAYOUT

Attributes:
autoresize

Child Elements:
DATAFRAME

PROPERTIES

GET_RASTER INFO
Attributes:

dataframe

layerid

X

y

Child Elements:
COORDSYS

GET_SERVICE_INFO
Attributes:

dataframe

dpi

envelope

extensions

fields

renderer

toc

toctype

No Child Elements

Yes

Yes

Yes

No

No

No

No
Yes
Yes
Yes

Yes

No
Yes
Yes
Yes
Yes
Yes
No
No

Yes
Yes
No
Image - NO ArcMap - YES

Yes

Yes
Yes
Image - YES ArcMap - YES

Yes
Yes
Yes
Yes

Yes
Image - YES ArcMap - YES

Yes
Yes
Yes
No
Yes
No
Yes
Yes
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GRADIENTFILLSYMBOL Image - YES ArcMap - YES
Attributes:

antialiasing Yes No
finishcolor Yes Yes
overlap Yes No
startcolor Yes Yes
transparency Yes No
type Yes Yes

No Child Elements

GROUPRENDERER Image - YES ArcMap - NO
No Attributes
Child Elements:

GROUPRENDERER Yes No
SCALEDEPENDENTRENDERER Y¢S No

SIMPLELABELRENDERER Yes No

SIMPLERENDERER Yes No
VALUEMAPLABELRENDERER Yes No

VALUEMAPRENDERER Yes No
HASHLINESYMBOL Image - YES ArcMap - YES
Attributes:

antialiasing Yes No

color Yes Yes

interval Yes Yes

linethickness Yes Yes

overlap Yes No

tickthickness Yes Yes

transparency Yes No

type Yes Yes

width Yes Yes

No Child Elements
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HOLE
No Attributes
Child Elements:
COORDS Yes
POINT Yes
IMAGE
No Attributes
Child Elements:
ENVELOPE Yes
LAYERS Yes
LEGEND Yes
OUTPUT Yes
IMAGEGENERALIZATION
Attributes:
mode Yes
No Child Elements
IMAGELIMIT
Attributes:
pixelcount Yes
No Child Elements
IMAGEPROPERTIES
Attributes:
transcolor Yes
transparency Yes

No Child Elements

Image - YES

Yes
Yes

Image - YES

Yes
No
Yes
Yes
Image - YES

No

Image - YES

Yes

Image - YES

No
No
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ArcMap - YES

ArcMap - NO

ArcMap - YES

ArcMap - NO
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IMAGESIZE
Attributes:
dpi
height
printheight
printwidth
scalesymbols
width

No Child Elements

IMAGEWORKSPACE
Attributes:

directory

name

No Child Elements

LAYER
Attributes:

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Image - YES ArcMap - YES

Yes
Yes

No
No
No

Yes

Image - YES ArcMap - NO

No
No

Image - YES ArcMap - YES

When parent element is GET FEATURES:

id

Yes

When parent element is LAYERS:

featurecount
id
name

When parent element is GET IMAGE:

id
maxscale
minscale
name
type
visible

Child Elements:
COORDSYS

DATASET
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Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

No
No
No

Yes
No
No
Yes
Yes
Yes

No

Yes
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DENSIFY Yes No

EXTENSION Yes No
GROUPRENDERER Yes No
IMAGEGENERALIZATION Yes No
OBJECT Yes Yes
QUERY Yes Yes
SCALEDEPENDENTRENDERER 'S8 No
SIMPLELABELRENDERER Yes No
SIMPLERENDERER Yes No
SPATIALQUERY Yes Yes
VALUEMAPLABELRENDERER Yes No
VALUEMAPRENDERER Yes No
LAYERDEF Image - YES ArcMap - YES
Attributes:
id Yes Yes
name Yes Yes
visible Yes Yes
Child Elements:
GROUPRENDERER Yes No
QUERY Yes Yes
Yes No

SCALEDEPENDENTRENDERER

SIMPLELABELRENDERER Yes No
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SIMPLERENDERER

SPATIALQUERY

VALUEMAPLABELRENDERER

VALUEMAPRENDERER

LAYERINFO

Attributes:
id
maxscale
minscale
name
type
visible

Child Elements:
ENVELOPE

EXTENSION

FCLASS

GROUPRENDERER

SCALEDEPENDENTRENDERER

SIMPLELABELRENDERER

SIMPLERENDERER

TOC

VALUEMAPLABELRENDERER

VALUEMAPRENDERER
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Yes No
Yes Yes
Yes No
Yes No
Image - YES ArcMap - YES
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes No
Yes Yes
Yes No
Yes No
Yes No
Yes No
No Yes
Yes No
Yes No
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LAYERLIST

Attributes:
dynamicfirst
nodefault
order

Child Elements:

LAYERDEF

LAYERS
No Attributes

Child Elements:

LAYER

LAYOUT
No Attributes

Child Elements:

ENVELOPE
OUTPUT

LAYOUTINFO

Attributes:
pageunits

Child Elements:

ENVELOPE

LEGEND

Attributes:
antialiasing
autoextend

backgroundcolor

cansplit
cellspacing
columns
display

file

font

Yes
Yes
Yes

Yes

Yes

No

No

No

No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Image - YES
No

No
Yes

Yes

Image - YES

No

Image - NO

Yes
Yes
Image - NO

Yes

Yes
Image - YES

No
Yes
Yes
No
No
No
Yes
Yes
Yes
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height Yes No

layerfontsize Yes Yes
reverseorder Yes No
splittext Yes No
swatchheight Yes Yes
swatchwidth Yes Yes
title Yes Yes
titlefontsize Yes Yes
transcolor Yes No
type Yes No

url Yes Yes

valuefontsize Yes Yes

width Yes No
Child Elements:

LAYERS Yes No
LINE Image - YES ArcMap - YES
Attributes:

coords Yes Yes
Child Elements:

HASHLINESYMBOL Yes Yes

RASTERMARKERSYMBOL Yes Yes

SIMPLELINESYMBOL Yes Yes

SIMPLEMARKERSYMBOL Yes Yes
TRUETYPEMARKERSYMBOL 'S Yes
LOCALE Image - YES ArcMap - YES
Attributes:

country Yes Yes
language Yes Yes
variant Yes Yes

No Child Elements
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MAPUNITS

Attributes:
units

No Child Elements

MULTIPOINT
No Attributes

Child Elements:
COORDS

POINT

NORTHARROW

Attributes:
angle
antialiasing
coords
outline
overlap
shadow
size
transparency
type

No Child Elements

OBJECT

Attributes:
lower
units

upper

Child Elements:
COORDSYS

LINE

MULTIPOINT
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Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Image - YES
Yes
Image - YES
Yes
Yes
Image - YES
Yes
No
Yes
No
No
No
Yes
No
Yes
Image - YES
Yes No
Yes Yes
Yes No
Yes Yes
Yes Yes
Yes Yes

ArcMap - YES

ArcMap - YES

ArcMap - YES

ArcMap - YES
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POINT

POLYGON

POLYLINE

GRADIENTFILLSYMBOL

HASHLINESYMBOL

RASTERFILLSYMBOL

RASTERMARKERSYMBOL

SIMPLELINESYMBOL

SIMPLEMARKERSYMBOL

SIMPLEPOLYGONSYMBOL

TRUETYPEMARKERSYMBOL

NORTHARROW

SCALEBAR

TEXT

OTHER

Attributes:
label

Child Elements:

CALLOUTMARKERSYMBOL

CHARTSYMBOL

GRADIENTFILLSYMBOL

HASHLINESYMBOL
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Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Image - YES ArcMap - NO
Yes No
Yes No
Yes No
Yes No
Yes No
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RASTERFILLSYMBOL

RASTERMARKERSYMBOL

RASTERSHIELDSYMBOL

SHIELDSYMBOL

SIMPLELINESYMBOL

SIMPLEMARKERSYMBOL

SIMPLEPOLYGONSYMBOL

TEXTSYMBOL

TRUETYPEMARKERSYMBOL

OUTPUT
Attributes:

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Image - YES

When parent element is IMAGE, LAYOUT:

file Yes
height Yes
type Yes
url Yes
width Yes

Yes
Yes
No
Yes
Yes

ArcMap - YES

When parent element is PROPERTIES in GET IMAGE:

baseurl Yes
legendbaseurl Yes
legendname Yes
legendpath Yes
legendurl Yes
name Yes
path Yes
type Yes
url Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

When parent element is PROPERTIES in GET LAYOUT:
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baseurl No

name No
path No
type No
url No

No Child Elements

PATH
No Attributes

Child Elements:
COORDS Yes

POINT Yes

POINT

Attributes:
coords
X

y

Child Elements:
RASTERMARKERSYMBOL

SIMPLEMARKERSYMBOL

TRUETYPEMARKERSYMBOL

POLYGON

Attributes:
coords

Child Elements:
GRADIENTFILLSYMBOL

HASHLINESYMBOL

RASTERFILLSYMBOL

RASTERMARKERSYMBOL
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Yes
Yes
Yes
Yes
Yes
Image - YES ArcMap - YES
Yes
Yes
Image - YES ArcMap - YES
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Image - YES ArcMap - YES
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
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RING Yes Yes

SIMPLELINESYMBOL Yes Yes
SIMPLEMARKERSYMBOL Yes Yes
SIMPLEPOLYGONSYMBOL Yes Yes
Yes Yes

TRUETYPEMARKERSYMBOL

POLYLINE Image - YES ArcMap - YES
No Attributes

Child Elements:
PATH Yes Yes
PROPERTIES Image - YES ArcMap - YES
No Attributes
Child Elements:

When parent element is DATAFRAMEINFO:

ENVELOPE No Yes
FEATURECOORDSYS No Yes
FILTERCOORDSYS No Yes
MAPUNITS No Yes

When parent element is GET IMAGE:

BACKGROUND Yes Yes
DRAW Yes Yes
ENVELOPE Yes Yes
FEATURECOORDSYS Yes Yes

ArcXML Programmer’s Reference Guide 233



FILTERCOORDSYS

IMAGESIZE

LAYERLIST

LEGEND

OUTPUT

When parent element is GET LAYOUT:

ENVELOPE

FEATURECOORDSYS

FILTERCOORDSYS

IMAGESIZE

OUTPUT

When parent element is SERVICEINFO:

BACKGROUND

ENVELOPE

FEATURECOORDSYS

FILTERCOORDSYS

IMAGEGENERALIZATION

IMAGESIZE

LEGEND

MAPUNITS

OUTPUT
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Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes

Yes

No

No
No
Yes

No
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QUERY

Attributes:
accuracy Yes
featurelimit Yes
joinexpression Yes
jointables Yes
subfields Yes
where Yes

Child Elements:
BUFFER Yes

FEATURECOORDSYS Yes

RANGE

Attributes:
equality
label
lower

upper
Child Elements:

CALLOUTMARKERSYMBOL
CHARTSYMBOL
GRADIENTFILLSYMBOL
HASHLINESYMBOL
RASTERFILLSYMBOL
RASTERMARKERSYMBOL
RASTERSHIELDSYMBOL
SHIELDSYMBOL
SIMPLELINESYMBOL

SIMPLEMARKERSYMBOL
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Image - YES

No

Yes

No

No

Yes

Yes

Yes

Yes
Image - YES
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

ArcMap - YES

ArcMap - NO
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Yes No

SIMPLEPOLYGONSYMBOL

TEXTSYMBOL Yes No
TRUETYPEMARKERSYMBOL ¢S No
RASTER INFO Image - YES ArcMap - YES
No Attributes
Child Elements:

BANDS Yes Yes
RASTERFILLSYMBOL Image - YES ArcMap - YES
Attributes:

antialiasing Yes No
image Yes Yes
overlap Yes No
transparency Yes No
url Yes Yes
No Child Elements
RASTERMARKERSYMBOL Image - YES ArcMap - YES
Attributes:
antialiasing Yes No
Yes No
image Yes
overlap Yes No
shadow Yes No
size Yes
transparency Yes
Yes Yes
usecentroid No

No Child Elements
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RASTERSHIELDSYMBOL

Attributes:
boundary
antialiasing
font
fontcolor

fontstyle
image
labelmode
shadow
textposition

transparency
url

No Child Elements

REQUEST
No Attributes

Child Elements:
GET_EXTRACT

GET_FEATURES
GET_GEOCODE
GET_IMAGE
GET_LAYOUT

GET_RASTER_INFO

GET_SERVICE_INFO

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes

No

Yes

Yes

Image - YES

No
No
No
No
No
No
No
No
No
No
No
No
No

Image - YES

No
Yes
No
Yes
Yes

Yes

Yes
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RESPONSE
No Attributes

Child Elements:
EXTRACT

FEATURES
GEOCODE
IMAGE
LAYOUT
RASTER_INFO
SERVICEINFO

RING
No Attributes

Child Elements:
COORDS

HOLE
POINT

SCALE
Attributes:
rf
X

y

No Child Elements

SCALEBAR

Attributes:
antialiasing
barcolor
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Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes
Yes
Yes
Yes

Image - YES ArcMap - YES

No
Yes
No
Yes
Yes
Yes
Yes

Image - YES

Yes
Yes
Yes
Image - NO ArcMap - YES
Yes

Yes
Yes

Image - YES ArcMap - YES

No
Yes
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coords Yes Yes

Yes No
font Yes
fontcolor Yes Yes
fontsize Yes Yes
fontstyle Yes
mapunits Yes
mode Yes No
outline Yes No

Yes No
precision No
round Yes No
scaleunits Yes Yes
screenlength Yes Yes

Yes No

No Child Elements

SCALEDEPENDENTRENDERER Image - YES ArcMap - NO
Attributes:

lower Yes No
upper Yes No
Child Elements:
GROUPRENDERER Yes No
SCALEDEPENDENTRENDERER No
SIMPLELABELRENDERER Yes No
SIMPLERENDERER Yes No
VALUEMAPLABELRENDERER Y ©S S
VALUEMAPRENDERER Yes No
SCREEN Image - YES ArcMap - YES
dpi Yes Yes

No Child Elements
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SDEWORKSPACE

Attributes:
database
encrypted

instance
localcodepage
name
password

user
No Child Elements

SEPARATORS
Attributes:

cs

ts

No Child Elements

SERVICEINFO
No Attributes

Child Elements:
DATAFRAMEINFO
ENVIRONMENT
LAYERINFO
LAYOUTINFO
PROPERTIES

SHAPEWORKSPACE
Attributes:
codepage
directory
geoindexdir
name
shared

No Child Elements
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Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes

Yes
Yes

Yes
Yes

Image - YES ArcMap - NO

No
No
No
No
No
No
No
No

Image - YES ArcMap - YES

Yes
Yes

Image - YES ArcMap - YES

Yes
Yes
Yes

Image - YES ArcMap - NO

No
No
No
No
No

ArcXML Programmer’s Reference Guide



SHIELDSYMBOL Image - YES ArcMap - NO
Attributes:

antialiasing Yes No
font Yes No
fontcolor Yes No
fontsize Yes

Yes No
labelmode Yes No
minsize Yes No
shadow Yes No
type Yes No

No Child Elements

SIMPLELABELRENDERER Image - YES ArcMap - NO

Attributes:
featureweight Yes No
field Yes No
howmanylabels Yes No
labelbufferratio Yes

Yes No
Yes No
linelabelposition Yes No
rotationalangles Yes No

Child Elements:

CALLOUTMARKERSYMBOL Y¢S AV
CHARTSYMBOL Yes No
RASTERSHIELDSYMBOL Yes No
SHIELDSYMBOL Yes No
TEXTSYMBOL Yes No

SIMPLELINESYMBOL Image - YES ArcMap - YES

Attributes:

antialiasing Yes No
Yes No
color Yes Yes
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jointype Yes
Yes
transparency Yes
type
width Yes
No Child Elements
SIMPLEMARKERSYMBOL
Attributes:
antialiasing Yes
color Yes
outline Yes
overlap Yes
shadow Yes
transparency
type Yes
usecentroid Yes
width
No Child Elements
SIMPLEPOLYGONSYMBOL
antialiasing Yes
boundary Yes
boundarycaptype Yes
boundarycolor Yes
Yes
boundarytransparency Yes
boundarytype
Yes
fillcolor Yes
fillinterval
Yes
filltype Yes
overlap Yes
transparency Yes

No Child Elements
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No
No
No
Yes
Yes

Image - YES ArcMap - YES

No
Yes
Yes

No
No
Yes
No
Yes

Image - YES ArcMap - YES
No

No
Yes
No

No

Yes
Yes
Yes
Yes
No
Yes

No
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SIMPLERENDERER
No Attributes

Child Elements:
GRADIENTFILLSYMBOL
HASHLINESYMBOL
RASTERFILLSYMBOL
RASTERMARKERSYMBOL
SIMPLELINESYMBOL

SIMPLEPOLYGONSYMBOL

TRUETYPEMARKERSYMBOL

SPATIALFILTER

Attributes:

relation Yes

Child Elements:

BUFFER Yes
ENVELOPE Yes

Yes
POLYGON Yes
POLYLINE Yes
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Image - YES

Yes

Yes

Yes

Yes

Yes

No

Image - YES

Yes

Yes

Yes

Yes

Yes

ArcMap - NO
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SPATIALQUERY

Attributes:
accuracy
featurelimit
joinexpression
jointables
searchorder
subfields

Child Elements:
BUFFER

FEATURECOORDSYS

FILTERCOORDSYS

SPATIALFILTER

TARGETLAYER

Attributes:
id

No Child Elements

TEXT

coords
label

Child Elements:

TEXTMARKERSYMBOL

Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

TEXTMARKERSYMBOL

Attributes:
angle
antialiasing
blockout
font
fontcolor
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Yes
Yes

Yes
Yes

Image - YES ArcMap - YES

Yes

No
Yes
Yes
Yes

Yes

Yes

Yes
Yes
Image - YES ArcMap - YES

Yes

Image - YES ArcMap - YES
Yes

Yes

Yes

Image - YES ArcMap - YES

No
No
Yes
Yes
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fontsize

glowing
halignment
interval
outline
overlap

transparency

No Child Elements

TEXTSYMBOL

Attributes:
antialiasing
blockout
font
fontcolor
fontsize
fontstyle
glowing
interval
outline
printmode
shadow
transparency

No Child Elements

TOC
No Attributes

Child Elements:
TOCGROUP

TOCCLASS
Attributes:

description
label

No Child Elements

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

No

No
No

Yes
Yes
No
Yes
No
Yes
No
No
No
Yes

Image - YES

No
No
No
No
No
No
No
No
No
No
No
No

Image - NO

Yes
Image - NO

Yes
Yes

ArcXML Programmer’s Reference Guide

ArcMap - NO

ArcMap - YES

ArcMap - YES
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TOCGROUP Image - NO ArcMap - YES

Attributes:
heading No Yes

Child Elements:
No Yes

TRUETYPEMARKERSYMBOL Image - YES ArcMap - YES
Attributes:

angle Yes Yes
anglefield Yes No
antialiasing Yes No
character Yes Yes
Yes Yes
fontcolor Yes Yes
fontsize Yes Yes
fontstyle Yes Yes
glowing Yes No
outline Yes
Yes
rotatemethod Yes No
shadow Yes No
Yes No
usecentroid Yes No

No Child Elements

UIFONT Image - YES
Attributes:
color Yes Yes
name Yes
size Yes Yes
style Yes Yes

No Child Elements

VALUEMAPLABELRENDERER Image - YES ArcMap - NO
Attributes:

featureweight Yes No

Yes No
labelbufferratio Yes No
labelfield Yes No
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labelpriorities
labelweight
linelabelposition
lookupfield
rotationalangles

Child Elements:
EXACT

OTHER

RANGE

VALUEMAPRENDERER

Attributes:
lookupfield

Child Elements:
EXACT

OTHER
RANGE

WORKSPACES
No Attributes

Child Elements:

IMAGEWORKSPACE

SDEWORKSPACE

SHAPEWORKSPACE

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No
No
No
No
No

No
No
No
Image - YES ArcMap - NO

No

No
No
No

Image - YES ArcMap - NO

No
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Using GET_LAYOUT and LAYOUT with ArcMap
Image Services

Introduction

The purpose of GET LAYOUT and its response LAYOUT is to generate an ArcMap
layout and provide the location and filename of the layout.

ArcMap documents contain one or more data frames, which can be viewed as a map or in
a layout. Most of the sample requests that follow are based on an ArcMap document
consisting of two data frames. The Layers data frame has five layers from the
ESRIDATA dataset. The following table summarizes the layer names, shapefile name,
and layer ID number.

Layers data frame

Layer Name Shapefile Name Layer ID
Cities CITIES 0
Provinces PROVINCE 1
States STATES 2
Countries CNTRY9%4 3
Ocean WORLD30 4

The second data frame is used in some examples. This data frame is named States and
contains the following layers:

States data frame

Layer Name Shapefile Name Layer ID
Cities CITIES 0

Roads ROADS 1

States STATES

GET_LAYOUT Request and LAYOUT Response

ArcMap layouts can be viewed using GET LAYOUT. The layout format and size are
determined by the ArcMap document and cannot be changed using GET LAYOUT.
However, GET LAYOUT can request data in a data frame at different envelopes and
projections. This request is for display only and can be used to generate a layout in one of
several formats. The simplest GET LAYOUT request requires no child elements. With
this request, a layout is generated exactly as established in the ArcMap Image Service.
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Simple GET_LAYOUT request:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET_LAYOUT>
</GET_LAYOUT>
</REQUEST>
</ARCXML>

The LAYOUT response is similar to an IMAGE response and includes a default envelope
and the name and location of the layout. One significant difference is that the
ENVELOPE coordinates are in the page units of a layout and not in map units.

LAYOUT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<LAYOUT>
<ENVELOPE minx="-3.08333333333333" miny="0"
maxx="11.5833333333333" maxy="11" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.png"
file="c:\arcims\output\world MYCOMPUTER2102209.png" />
</LAYOUT>
</RESPONSE>
</ARCXML>

The layout is returned using the formatting defined in the ArcMap document. This format
cannot be altered. The layout always contains at least the active data frame. It can also
contain multiple data frames and other margin information such as text, north arrows,
scale bars, and legends. None of these features can be generated in the GET LAYOUT
request.
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GET_LAYOUT has two child elements: PROPERTIES and DATAFRAME.
PROPERTIES defines general characteristics of the layout as a whole, such as the extent
of the layout in page units, a default projection for all data frames, and the output format
of the layout. DATAFRAME provides information on an individual data frame, such as
the map extent to show and what projection to use. The following example shows the
framework of a GET _LAYOUT request when these child elements are included.

GET_LAYOUT request with PROPERTIES and DATAFRAME:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET LAYOUT>
<PROPERTIES>
</PROPERTIES>
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<DATAFRAME id="Layers" >
</DATAFRAME >
<DATAFRAME id="States" >
</DATAFRAME >
</GET_LAYOUT>
</REQUEST>
</ARCXML>

Using ENVELOPE

ENVELOPE can be used in both PROPERTIES and DATAFRAME.

When ENVELOPE is used in PROPERTIES, the envelope coordinates are referencing
the layout as a whole in page units. When a user pans or zooms on a layout, what really
happens is that the extent of the layout changes, not the extent of any data frames. When
ENVELOPE is used in DATAFRAME, the extent of the data in the data frame changes.
These units are in map units.

In the following example, ENVELOPE is included in both PROPERTIES and in both
DATAFRAMEs. In the PROPERTIES section, the extent is unchanged from the service.
However, if a user were to pan or zoom the layout, these envelope coordinates would be
the ones to change. In the DATAFRAME section, the map in the Layers data frame has a
new extent covering North America. The map in the States data frame has a new extent
showing the eastern United States.

Using ENVELOPE in PROPERTIES and DATAFRAME:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ LAYOUT>
<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</PROPERTIES>
<DATAFRAME id="Layers" >
<ENVELOPE minx="-144" miny="19" maxx="-52" maxy="81" />
</DATAFRAME>
<DATAFRAME id="States" >
<ENVELOPE minx="-94" miny="32" maxx="-73" maxy="46" />
</DATAFRAME>
</GET_LAYOUT>
</REQUEST>
</ARCXML>

The ENVELOPE in the response is in layout page units.
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LAYOUT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<LAYOUT>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11"/>
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.png"
file="c:\arcims\output\world MYCOMPUTER2102209.png" />
</LAYOUT>
</RESPONSE>
</ARCXML>

The layout is generated with new extents for the Layers and States data frames.
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Using SCALE

Inside DATAFRAME, SCALE can be used instead of ENVELOPE. SCALE defines a
relative scale and the center point of the map. In the next example, the scale factor for the
Layers data frame is set to 1:15000000 and is centered on Berlin, Germany. Note that in
the attribute 7f, the value is "15000000" and not "1:15000000".

Using SCALE in DATAFRAME:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<REQUEST>

<GET LAYOUT>
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<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</PROPERTIES>
<DATAFRAME id="Layers">
<SCALE rf="15000000" x="13.3" y="52.8" />
</DATAFRAME>
</GET_LAYOUT>
</REQUEST>
</ARCXML>

The layout is generated with a new scale for the Layers data frame.
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Using LAYERLIST and LAYERDEF

Layers inside a data frame can be turned on and off using LAYERLIST and LAYERDEF
as illustrated in the example below. Note that unlike with a GET IMAGE request, no
child elements to LAYERDEF are valid. This includes SPATIALQUERY,
SPATIALFILTER, and QUERY.

In the Layers data frame, LAYERLIST includes the order attribute. When order is set to
"true", only LAYERDEEF layers listed inside LAYERLIST are included. In this example,
only the Ocean (id="4") and Countries (id="3") layers are displayed. All other layers in
the service are ignored. Although the visib/e attribute is not required, the layer does not
draw unless it is included.

In the States data frame, LAYERLIST has no attributes. All the visible layers from the
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service are drawn unless they are explicitely turned off using LAYERDEEF. In this

example, the Roads layer (id="1") is set to "false" and is not displayed.

Using LAYERLIST and LAYERDEF in DATAFRAME:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ LAYOUT>
<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
</PROPERTIES>
<DATAFRAME id="Layers">
<LAYERLIST order="true">
<LAYERDEF id="4" visible="true" />
<LAYERDEF id="3" visible="true" />
</LAYERLIST>
</DATAFRAME>
<DATAFRAME id="States">
<LAYERLIST>
<LAYERDEF id="1" visible="false" />
</LAYERLIST>
</DATAFRAME>
</GET_LAYOUT>
</REQUEST>
</ARCXML>

The layout includes only the layers specified using LAYERLIST and LAYERDEEF.

Layers Data Frame

Layers Data Frame
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- Ocean

States Data Frame
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Changing the Layout Format and Output Size using
OUTPUT, LAYOUT, GET LAYOUT autoresize

A layout can be requested in one of the following formats: ai, bmp, emf, eps, gif, jpg, pdf,
png8, png24, svg, or tif. The format is specified using OUTPUT inside PROPERTIES. If
OUTPUT is not included, the default output format for the service is used.

BMP, GIF, JPG, PNGS8, PNG24, and TIF formats

During a request, IMAGESIZE in PROPERTIES sets the size of layouts in bmp, gif, jpg,
png8, png24, and tif formats. If IMAGESIZE is not used, the default layout size is the
size defined in the map document. The output size can be controlled using IMAGESIZE
width and height. The maximum size of an image can be no greater than the image
memory limit set when an ArcMap Image Service is started. For example, an image
memory limit of 1 MB allows a layout image no larger than 262,144 pixels (512 x 512) to
be generated. By default, a layout image is limited in size to 4 MB, which corresponds to
1,048,576 pixels. Changes can be made to the image size and pixel count using the
ArcIMS Administrator. For more information, see ArcIMS Help.

A requested layout greater than the maximum pixel count can be reduced in size to within
the maximum pixel count by using GET _LAYOUT autoresize. If autoresize is set to
"true", a requested layout is reduced in size to always be within the maximum pixel
count. If autoresize is not included, and the requested image is too big, an ERROR
message is returned.

In the next example, a layout is requested in PNGS8 format: OUTPUT #ype="PNGS8". The
requested layout size is 1600 x 1200 pixels: IMAGESIZE width="1600" height="1200".
In order to trap for image requests that are too large, GET LAYOUT autoresize is set to

"trueﬂ.

GET_LAYOUT request with OUTPUT, IMAGESIZE, and autoresize="true':

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_LAYOUT autoresize="true">
<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<IMAGESIZE width="1600" height="1200" />
<OUTPUT type="PNG8" />
</PROPERTIES>
<DATAFRAME id="Layers" >
<ENVELOPE minx="-144" miny="19" maxx="-52" maxy="81" />
</DATAFRAME>
<DATAFRAME id="States" >
<ENVELOPE minx="-94" miny="32" maxx="-73" maxy="46" />
</DATAFRAME>
</GET_LAYOUT>
</REQUEST>
</ARCXML>
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The LAYOUT response includes a resized image, since the requested image size was
greater than allowed. In OUTPUT, the attributes Aeight and width show the new image
size. The generated layout is in PNG format.

LAYOUT response with resized output image information:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<LAYOUT>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER3633699.png
width="1182" height="886"
file="c:\arcims\output\world MYCOMPUTER3633699.png" />
</LAYOUT>
</RESPONSE>
</ARCXML>

Al, EMF, EPS, PDF, and SVG formats

Ai, emf, eps, pdf, and svg formats do not have the same image size restrictions. When
these formats are requested, the output size matches the actual layout size in page units.
Therefore, a layout in an ArcMap document set as "C" size is generated as "C" size
during the GET _LAYOUT request. However, if IMAGESIZE is used in a request, the
height and width are still used to calculate the image memory limit. To get around this
problem, remove IMAGESIZE from the request or set GET LAYOUT autoresize to
"true".

Using OUTPUT to Control Layout Names and
Locations

OUTPUT, in addition to setting the output format, provides a way to define the location
and filename of the output layout. By default, the output directory and URL location are
determined at the time the service is started. When a request is made, the ArcIMS Spatial
Server assigns a filename. The name includes the service name, the computer name the
layout was generated on, and a randomly generated number. If the service is named
"world" and the computer is "MYCOMPUTER", then an example filename is

world MYCOMPUTER1248849.png.

OUTPUT works with paired attributes for defining a file output location and/or filename.
If one of the attributes is used, its pair is required. Determining which pair to use depends
on whether the ArcIMS Spatial Server defines the output filename or you do. In all cases,
you specify the output directory and URL.
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Paired  Filename Example:
Attribute assignment http://mycomputer/arcims/...

ArcIMS
assigns
random
filename.

Attribute

path baseurl world MYCOMPUTER1248849.png

You assign

name url
a filename.

myfilename.png

When starting a service or including OUTPUT in the request, UNC pathnames are valid.
For example, instead of using "c:\arcims\output", "\\myComputer\arcims\output" can be
used.

ArcIMS Spatial Server assigns filename

In the following example, the ArcIMS Spatial Server assigns a filename, but the user
assigns the directory and URL. The attribute pair in this scenario is path-baseurl.

OUTPUT when ArcIMS Spatial Server defines filename:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>
<GET LAYOUT>
<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<OUTPUT type="pdf" path="c:\arcims\layout output"
baseurl="http://mycomputer.domain.com/layout output" />
</PROPERTIES>
</GET LAYOUT>
</REQUEST>
</ARCXML>

LAYOUT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<LAYOUT>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<OUTPUT
url="http://mycomputer.domain.com/layout output/world MYCOMPUTER2983738.pdf"
file="c:\arcims\layout output\world MYCOMPUTER2983738.pdf" />
</LAYOUT>
</RESPONSE>
</ARCXML>
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User assigns filename

In the next example, the user assigns a filename, directory, and URL. The attribute pair in
this scenario is name-url.

OUTPUT when user defines filename:

<?xml version="1.0" encoding="UTF-8" ?>
<ARCXML version="1.1">
<REQUEST>

<GET LAYOUT>

<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<OUTPUT type="pdf"

name="c:\arcims\layout output\layoutimage.pdf"
url="http://mycomputer.domain.com/layout output/layoutimage.pdf" />

</PROPERTIES>

</GET_LAYOUT>

</REQUEST>
</ARCXML>

LAYOUT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>

<LAYOUT>

<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<OUTPUT

url="http://mycomputer.domain.com/layout output/layoutimage.pdf"
file="c:\arcims\layout output\layoutimage.pdf" />

</LAYOUT>

</RESPONSE>
</ARCXML>

Restricting OUTPUT

When using an ArcIMS HTML Viewer, ArcIMS Java Viewer, ArcExplorer 9, or any
other client using the ArcIMS Servlet Connector, the OUTPUT element is restricted by
default.
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Ina GET _LAYOUT request, all OUTPUT attributes are ignored with the
exception of type.

The filename restrictions can be lifted by setting the properties
spatialServer.AllowRequestOutput to true in Esrimap_prop. This property file is
found in the same directory as the ArcIMS Servlet Connector. For more
information on the location of Esrimap prop and its properties, see ArcIMS Help.

The output file types permitted for use with GET LAYOUT can be restricted in
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Esrimap prop using the property spatialServer.ForbiddenLayoutTypes. When a
request is made that includes a forbidden type, the layout is returned in the format
of the service when it was started. Any of the layout format output types can be
included in the list.

e Inan LAYOUT response, the attribute file is not returned. The OUTPUT location
is the default location specified when the ArcIMS Image Service was started. The
ArcIMS Spatial Server assigns the filename. OUTPUT includes only url.

This restriction on the output file location can be lifted by setting the property
spatialServer.AllowResponsePath to true in Esrimap_prop.

These restrictions apply only when the ArcIMS Servlet Connector is used. They do not
apply to the ActiveX, ColdFusion, or Java Connectors, or to the .NET Link. The
OUTPUT filename extensions are limited to *.ai, *.bmp, *.emf, *.eps, gif, *.jpg, *.pdf,
* png, *.svg, and *.tif regardless of whether OUTPUT is restricted or not.

Using Projections with GET LAYOUT

The projection of data in data frames can be changed using the projection elements:

o FEATURECOORDSYS
o FILTERCOORDSYS

For a complete discussion on the different elements, refer to Using Projection Elements.

FILTERCOORDSYS is used to specify the coordinate system of the requesting client or
the coordinates in ENVELOPE in a DATAFRAME. FEATURECOORDSYS is used to
specify to which coordinate system the data in the data frames should be transformed. All
the examples so far for have been in geographic coordinates (decimal degrees), which
have an ID of "4326".

FILTERCOORDSYS and FEATURECOORDSYS can be used inside PROPERTIES and
DATAFRAME. When used inside PROPERTIES, all data frames are transformed to the
same projection. In the next example, all data frames in the layout are requested in
Robinson, which has an ID of "54030". FILTERCOORDSYS and
FEATURECOORDSYS are included only in the PROPERTIES section.

Using FILTERCOORDSYS and FEATURECOORDSYS inside PROPERTIES:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ LAYOUT>
<PROPERTIES>

<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<FEATURECOORDSYS id="54030" />
<FILTERCOORDSYS id="54030" />
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</PROPERTIES>
<DATAFRAME id="Layers" >
</DATAFRAME >
<DATAFRAME id="States" >
</DATAFRAME >
</GET_LAYOUT>
</REQUEST>
</ARCXML>

In the response, the ENVELOPE coordinates are still in layout page units.

LAYOUT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<LAYOUT>
<ENVELOPE minx="0" miny="-0.45" maxx="8.5" maxy="11.45" />
<OUTPUT
url="http://mycomputer.domain.com/output/world MYCOMPUTER2102209.jpg"
file="c:\arcims\output\world MYCOMPUTER2102209.jpg" />
</LAYOUT>
</RESPONSE>
</ARCXML>

The returned map image shows both the Layers and States data frames in the Robinson
coordinate system.
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Using the Robinson coordinate system with the "States" data frame does not produce the
best results. In order to set the projection for individual data frames,
FILTERCOORDSYS and FEATURECOORDSYS can be used insidle DATAFRAME in
addition to PROPERTIES. When used in a DATAFRAME, projection information in the
PROPERTIES section is ignored for that data frame.

In the next example, FILTERCOORDSYS and FEATURECOORDSYS are used in the
"States" data frame and are set to North America Albers Equal Area Conic (102008). To
summarize this request, FILTERCOORDSYS and FEATURECOORDSYS in the
PROPERTIES section are set to Robinson (54030). All data frames use this projection
information unless FILTERCOORDSYS and FEATURECOORDSYS are also used in
DATAFRAME. The "Layers" data frame has no projection information, and the data is
transformed to Robinson. The "States" data frame does have projection information, and
the data is transformed to North America Albers rather than to Robinson.

ENVELOPE should also be included in DATAFRAME when using projection elements.
The ENVELOPE coordinates should be in the same projection as FILTERCOORDSYS.
If ENVELOPE is not included, the coordinates are assumed to be in the projection of the
service.

Using FILTERCOORDSYS and FEATURECOORDSYS inside PROPERTIES and
DATAFRAME:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ LAYOUT>
<PROPERTIES>
<ENVELOPE minx="0" miny="0" maxx="8.5" maxy="11" />
<FEATURECOORDSYS id="54030" />
<FILTERCOORDSYS id="54030" />
</PROPERTIES>
<DATAFRAME id="Layers" >
</DATAFRAME>
<DATAFRAME id="States" >
<ENVELOPE minx="-8260377.77928749" miny="-3192427.8093698"
maxx="3697151.36816421" maxy="5775719.05121898" />
<FEATURECOORDSYS id="102008" />
<FILTERCOORDSYS id="102008" />
</DATAFRAME>
</GET LAYOUT>
</REQUEST>
</ARCXML>

The returned image shows the "Layers" data frame in Robinson and the "States" data
frame in North America Albers.
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Using GET_EXTRACT and EXTRACT

Introduction

The purpose of GET _EXTRACT and EXTRACT is to extract specified layers of an
Image Service into a set of shapefiles, yielding one shapefile for each layer. Data can be
extracted from shapefiles and ArcSDE vector layers. Raster and acetate layers cannot be
extract. GET _EXTRACT is valid only with Image Services.

The request syntax for GET _EXTRACT is very much like GET IMAGE. Many of the
combinations of elements supported by GET IMAGE are also supported by
GET_EXTRACT. For a more detailed review of GET IMAGE, see Using GET IMAGE
and IMAGE for Image Services.

A GET EXTRACT request identifies which layers to extract, the extract envelope, and
any query constraints to be included in the request. GET _EXTRACT does not support
BUFFER or LEGEND. Once the request is processed, the data is compressed into a zip
file, and the response contains the location of the zip file.

The typical scenario for using the Extract Server involves setting up an Image Service
that contains an extract extension. GET IMAGE requests are sent to the Image Service to
manipulate the map and query data. When it is time to extract data, a GET EXTRACT
request is sent to the same Image Service but the request is routed to the Extract Server.
The details of this scenario are covered below.

Creating a Map Configuration File with an Extract
Extension

In order to trigger the Extract Server, an Extract extension must be included with at least
one layer in the map configuration file. The extension does not need to be included with
every layer. If one layer in the map configuration file includes the extensions, all vector
layers can be extracted. The following map configuration file contains six layers: World,
Countries, States, Provinces, World Cities, and US Cities. The WORLD30, CNTRY9%4,
and US Cities layers include an extract extension. Details about the extension are given
below.

Figure 1: An example map configuration file.

<?xml version="1.0" encoding="UTF-8"?>

<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
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<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP dynamic="true">
<PROPERTIES>
<ENVELOPE minx="-180.0" miny="-90.0" maxx="180.0" maxy="90.0"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />

</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/>
<SHAPEWORKSPACE name="shp_ws—2" directory="C:\ESRIDATA\USA" />
<SHAPEWORKSPACE name="shp ws-3" directory="C:\ESRIDATA\CANADA"
/>

</WORKSPACES>
<LAYER type="featureclass" name="WORLD30" visible="true"
id="Ocean">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-0" />
<EXTENSION type="extract" >
<EXTRACTPARAMS clip="true" />
</EXTENSION>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,255"
/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="CNTRY94" visible="true"
id="Countries">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<EXTENSION type="extract" >
<EXTRACTPARAMS clip="true" />
</EXTENSION>
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,255,153"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="STATES" visible="true"
id="States">
<DATASET name="STATES" type="polygon" workspace="shp ws-2" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="province" visible="true"
id="Provinces">
<DATASET name="province" type="polygon" workspace="shp ws-3" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="World Cities" visible="true"
id="Cities">
<DATASET name="CITIES" type="point" workspace="shp ws-0" />
<SPATIALQUERY where="POPULATION > 300000" subfields="NAME
POPULATION" />
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<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="102,0,102" width="8.0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="US Cities" visible="true"
id="35">
<DATASET name="CITIES" type="point" workspace="shp ws-2" />
<SPATIALQUERY where="POP1990 &gt; 100000" subfields="CITY NAME
STATE NAME POP1990 MALES FEMALES" />
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="0,255,0" type="star" width="8.0"

/>
</SIMPLERENDERER>
<EXTENSION type="extract" >
<EXTRACTPARAMS clip="true" >
<OUTPUTFILE file="us cities" >
<OUTPUTFIELD name="CITY NAME" alias="City" />
<OUTPUTFIELD name="STATE NAME" alias="State" />
<OUTPUTFIELD name="POP1990" alias="Population" />
<OUTPUTFIELD name="MALES" alias="Male pop" />
<OUTPUTFIELD name="FEMALES" alias="Female pop" />
</OUTPUTFILE>
</EXTRACTPARAMS>
</EXTENSION>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

The examples in the remainder of this document use this map configuration file started as
an Image Service.

Using the extract EXTENSION

In the map configuration file, the US Cities layer contains an extract EXTENSION. This
extension notifies the ArcIMS Spatial Server that the Extract Server will be used. It also
provides a place to customize the shapefile name and specify which attributes should be
included.

<EXTENSION type="extract" >
<EXTRACTPARAMS clip="true" >
<OUTPUTFILE file="us cities" >
<OUTPUTFIELD name="CITY NAME" alias="City" />
<OUTPUTFIELD name="STATE NAME" alias="State" />
<OUTPUTFIELD name="POP1990" alias="Population" />
<OUTPUTFIELD name="MALES" alias="Male pop" />
<OUTPUTFIELD name="FEMALES" alias="Female pop" />
</OUTPUTFILE>
</EXTRACTPARAMS>
</EXTENSION>

The different extract elements are:
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EXTRACTPARAMS (required) is the main element and must always be included
when EXTENSION is used. An option is available to clip to the layers at the
current extent boundary in the viewer using the clip attribute. When clip is set to
true in the map configuration file, features are clipped at the extent of the viewer.
However, none of a layer's database values are prorated for any clipped features.
If clipping is not used, features partially within the envelope are extracted in their
entirety.

The default for clip is "false". If you do not want a layer to be clipped, the
EXTENSION and EXTRACTPARAMS elements are not required for the layer.
In the map configuration file, STATES, Province, and World Cities do not
include these elements. The layers will be extracted, and features will not be
clipped.

In order to clip the features in a layer, the EXTENSION and
EXTRACTPARAMS elements must be included, and c/ip must be set to "true".
In the map configuration file, the WORLD30, CNTRY94, and World Cities layers
include the extension elements, and c/ip is set to "true".

OUTPUTFILE (optional) is used to name the extracted shapefile.
Naming extracted shapefiles

Two different methods can be used to name extracted shapefiles. The naming
scheme is set up in the map configuration file.

1. The default method for naming extracted shapefiles is to use the name of
each layer's id attribute value. ArcIMS Author always assigns an ID using
numbers. If you want to name your shapefile something more meaningful,
you can assign a character string to the id. For example, for the
WORLD30 layer, the extracted shapefile is named "Ocean".

2. The second method is to name a shapefile using OUTPUTFILE in a layer
EXTENSION. For example, the US Cities layer uses the name "us_cities"
in OUTPUTFILE. If OUTPUTFILE were not used, the file would be
assigned the name "35", the same as the layer ID.

OUTPUTFIELD (optional) can be used to set an alias name for a field in the
database. Shapefiles use DBF files to store attribute data, and a field in the DBF is
limited to 10 characters. Since other databases often allow more than 10
characters, it's possible to end up with two fields in the DBF file with the same
name. ArcIMS does not allow shapefiles with duplicate field names to be used.

OUTPUTFIELD allows the addition of an alias name to replace the actual field
name. For example, when the data is extracted for the US Cities layer, the DBF
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file contains "City" instead of "CITY NAME" for the first field, and so on.

To limit the extracted fields to those listed in OUTPUTFIELD, the attribute
subfields must be included in a SPATIALQUERY (or QUERY). In the map
configuration file, subfields is used in the following line:

<SPATIALQUERY where="POP1990 &gt; 100000" subfields="CITY NAME
STATE NAME POP1990 MALES FEMALES" />

e Asnoted above, EXTRACTPARAMS is required, while OUTPUTFILE and
OUTPUTFIELD are optional. The minimum information needed to use the
extension is the following:

<EXTENSION type="extract" >
<EXTRACTPARAMS />
</EXTENSION>

Using SPATIALQUERY in a map configuration file

SPATIALQUERY can be used to set both attribute and spatial constraints on a layer in a
map configuration file. A query filter set in the map configuration file cannot be
overridden in a request. Requests are constrained to within the features available in the
filtered subset. In the above map configuration file, the World Cities layer has a
constraint to show only cities with a population greater than 300,000, and the US Cities
layer has a constraint to show cities with a population greater than 100,000.
SPATIALFILTER can also be used with SPATIALQUERY to limit data extraction to
that within the specified filter.

You can limit the subfields available for extraction using the SPATIALQUERY subfields
attribute. For example, in the US Cities layer, subfields is used in the following line:

<SPATIALQUERY where="POP1990 &gt; 100000" subfields="CITY NAME
STATE NAME POP1990 MALES FEMALES" />

In this example, only the CITY NAME, STATE NAME, POP1990, MALES, and
FEMALES fields are available for extraction. Remember that you can provide an alias
name for these fields using OUTPUTFIELD.

You can also limit the number of features on a per layer basis using SPATIALQUERY
featurelimit. This limit is useful if you have layers with thousands or millions of records.
With this limitation in place, users can no longer request every feature in a layer in one
request.
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Limiting Zip File Size

When data is extracted and placed in zip files, these files have the potential to be very
large depending on the number of layers and the number of features in each layer. By
default, there is no size limit on zip files. You can set a limit in the Extract Server
configuration file (aimses.cfg) located in <ArcIMS Installation
Directory>\ArcIMS\server\etc on Windows or SAIMSHOME/server/etc on Unix and
Linux. For more information, see ArcIMS Help.

Routing to the Extract Server

The Extract Server is a private server. GET EXTRACT requests are made to an Image
Service and must be routed to the Extract Server. This routing information is contained in
the URL that is sent to the ArcIMS site such as in the following example (all one line):

http://myComputer.domain.com/servlet/com.esri.esrimap.Esrimap?ClientVersion=9.0
&ServiceName=myservice
& CustomService=Extract
&Form=True&Encode=True

Using the GET_EXTRACT Request

Once the map configuration file has been started as an Image Service, GET _EXTRACT
requests can be made. The following example is a typical request to the Extract Server.

A typical GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
</PROPERTIES>
</GET EXTRACT>
</REQUEST>
</ARCXML>

In general, although ENVELOPE is not required, it should always be included in the
request to indicate the extent of the data to extract. [f ENVELOPE is not included, all
data is extracted. In the above request, the GET EXTRACT request takes features from
the six layers within the defined envelope and extracts them with their attributes to six
shapefiles. The shapefiles are named Ocean, Countries, States, Provinces, Cities, and
us_cities. Although rendering is included in the map configuration file, no rendering
information is retained when the shapefiles are generated.
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The EXTRACT Response

The EXTRACT response includes the envelope and the location of the zip file.

An EXTRACT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<EXTRACT>
<ENVELOPE minx="-130.000000" miny="30.000000" maxx="-90.000000"
maxy="60.000000" />
<OUTPUT file="c:\arcims\output\myservice mymachine33934311.zip"
url="http://mymachine.domain.com/output/myservice mymachine33934311.zip"
/>
</EXTRACT>
</RESPONSE>
</ARCXML>

In the above example, the shapefiles are zipped into a file named

myservice mymachine33934311.zip. This file is located on the server in the directory
c:\arcims\output. The file can be accessed from a Web site using the URL
http://mymachine.domain.com/output/myservice_ mymachine33934311.zip.

Customizing the GET _EXTRACT Request

Constraints can be added to a GET EXTRACT request in order to override information
in the service. The following examples show different methods for extracting subsets of
data using:

« IMAGESIZE
o LAYERLIST and LAYERDEF
« SPATIALQUERY (or QUERY)

e LAYER
« OUTPUT
IMAGESIZE

Ina GET _EXTRACT request, IMAGESIZE is used to calculate which layers should be
extracted based on any scale dependencies. If a layer is out of range based on the scale, it
is not extracted. I[f IMAGESIZE is not used in a request, the default image size used for
calculating the extent is 400 x 300 pixels. When IMAGESIZE is used in GET IMAGE
requests, the same IMAGESIZE should be used in any GET _EXTRACT requests. If you
find that a different set of layers is extracted compared to the list of layers in a map
image, double-check that IMAGESIZE is the same for both GET IMAGE and

GET EXTRACT.
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In GET _EXTRACT, the only valid IMAGESIZE attributes are height and width. In the
following example, height and width are set to 600 and 800, respectively.

Using IMAGESIZE in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<IMAGESIZE height="600" width="800" />
</PROPERTIES>
</GET EXTRACT>
</REQUEST>
</ARCXML>

LAYERLIST and LAYERDEF

Layers in GET EXTRACT can be switched on and off using the LAYERDEF element.
Layers that are set to visible="false" are not extracted. In the following example, data for

the States and Provinces layers is not extracted since the attribute visible has been set to
"false".

Using LAYERDEF in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<LAYERLIST>
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" />
<LAYERDEF id="States" visible="false" />
<LAYERDEF id="Provinces" visible="false" />
<LAYERDEF id="Cities" visible="true" />
<LAYERDEF id="35" visible="true" />
</LAYERLIST>
</PROPERTIES>
</GET_EXTRACT>
</REQUEST>
</ARCXML>

The attribute nodefault can be used with LAYERLIST in a GET _EXTRACT request.
When nodefault is set to "true", only the layers listed in the LAYERLIST are extracted.
Remember that any acetate and raster layers in the LAYERLIST are ignored. The
following example will produce the same results as the previous example. The changes
are that nodefault is set to true in LAYERLIST, and the LAYERDEF information for
States and Provinces has been removed.
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Using LAYERLIST nodefault in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<LAYERLIST nodefault="true">
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" />
<LAYERDEF id="Cities" visible="true" />
<LAYERDEF 1d="35" visible="true" />
</LAYERLIST>
</PROPERTIES>
</GET_EXTRACT>
</REQUEST>
</ARCXML>

SPATIALQUERY

SPATIALQUERY is used to set a spatial constraint on a layer. In the following example,
a SPATIALQUERY for the Cities layer sets an envelope to a smaller extent than the
ENVELOPE in PROPERTIES. The response includes only cities with a population
greater than 300,000 within the newly defined envelope. Queries in a request cannot
override a constraint already set in a service. The service already limits cities to those
with a population greater than 300,000.

Using SPATIALQUERY with an envelope in a GET _EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<LAYERLIST>
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" />
<LAYERDEF id="States" visible="false" />
<LAYERDEF id="Provinces" visible="false" />
<LAYERDEF id="Cities" visible="true" >
<SPATIALQUERY>
<SPATIALFILTER relation="area_intersection">
<ENVELOPE minx="-120" miny="40" maxx="-100" maxy="60" />
</SPATIALFILTER>
</SPATIALQUERY>
</LAYERDEF>
<LAYERDEF 1d="35" visible="true" />
</LAYERLIST>
</PROPERTIES>
</GET_EXTRACT>
</REQUEST>
</ARCXML>
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In addition to spatial constraints, SPATIALQUERY can also be used:

o To set additional constraints on a layer based on attribute data in a specified field.
In the next example, SPATIALQUERY in the Countries layer extracts only
countries beginning with the letter "C".

e To limit which fields are extracted using subfields. In the States layer, only the
fields STATE NAME and POP1990 are extracted.

e To limit the number of features using featurelimit.

Using SPATIALQUERY on attribute data in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<LAYERLIST>
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" >
<SPATIALQUERY where="NAME LIKE 'C%'" />
</LAYERDEF>
<LAYERDEF id="States" visible="true" >
<SPATIALQUERY subfields="STATE_NAME POP1990" />
</LAYERDEF>
<LAYERDEF id="Provinces" visible="false" />
<LAYERDEF id="Cities" visible="true" />
<LAYERDEF 1d="35" visible="true" />
</LAYERLIST>
</PROPERTIES>
</GET_EXTRACT>
</REQUEST>
</ARCXML>

Dynamic layers using LAYER

Dynamic layers not in the map configuration file can be included in the list of layers to
extract using LAYER. Acetate and dynamic raster layers cannot be extracted.

Before dynamic layers can be added in a request, MAP must be set to dynamic in the map
configuration file.

<MAP dynamic="true" />

To add a new layer, a WORKSPACES section must be included in the map configuration
file or the request. It is recommended to include WORKSPACES in the map
configuration file since references to path names on the host computer are included. By
keeping all WORKSPACES in the map configuration file, the directory locations remain
hidden from users.

In the next example, Rivers is located in the shp ws-0 workspace, the same workspace as
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Ocean, Countries, and Cities. The example also includes the dynamic layer made up of a
selected set from an existing layer in the service. Both of these dynamic layers are
extracted along with the Ocean, Countries, and World Cities.

Including a dynamic LAYER for extraction:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_ EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-147" miny="-46" maxx="-43" maxy="70" />
<LAYERLIST>
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" />
<LAYERDEF id="States" visible="false" />
<LAYERDEF id="Provinces" visible="false" />
<LAYERDEF id="Cities" visible="true" />
<LAYERDEF 1id="35" visible="false" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true"
id="Rivers">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="Selected">
<DATASET fromlayer="countries" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />

</LAYER>
</GET_EXTRACT>
</REQUEST>
</ARCXML>

Dynamic layers and LAYERLIST

The attribute nodefault can be used with LAYERLIST to extract only specified layers in
the service and specified dynamic layers. In the next example, only Ocean, Countries,
World Cities, and Rivers are extracted. If a layer is not in the LAYERLIST, it is not
extracted.

Specifying layers for extraction:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-147" miny="-46" maxx="-43" maxy="70" />
<LAYERLIST nodefault="true">
<LAYERDEF id="Ocean" visible="true" />
<LAYERDEF id="Countries" visible="true" />
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<LAYERDEF id="Cities" visible="true" />
<LAYERDEF id="Rivers" visible="true" />
</LAYERLIST>
</PROPERTIES>
<LAYER type="featureclass" name="Rivers" visible="true"
id="Rivers">
<DATASET name="RIVERS" type="line" workspace="shp ws-0" />
</LAYER>
<LAYER type="featureclass" name="Selected Countries"
visible="true" id="Selected">
<DATASET fromlayer="countries" />
<SPATIALQUERY where="NAME=&apos;Brazil&apos;" />
</LAYER>
</GET_EXTRACT>
</REQUEST>
</ARCXML>

OUTPUT

OUTPUT, when used in a GET _EXTRACT request, defines the location and filename of
the zip file. By default, the output directory and URL location are determined at the time
the Image Service is started. When a request is made, the ArcIMS Spatial Server assigns
a filename. The name includes the service name, the computer name the image was
generated on, and a randomly generated number. If the service is named "world" and the
computer is "MYCOMPUTER", then an example zip file is

"world MYCOMPUTER1248849.zip". The ArcIMS Tasker Windows service or UNIX
daemon automatically deletes the zip files on a user-specified interval.

OUTPUT can be used in both a map configuration file and in a request. When used in a
map configuration file, the OUTPUT information overrides the output information stored
when the service is started. When used in a request, OUTPUT overrides information in
both the map configuration file and when the service is started. When OUTPUT is used,
the output files are not automatically deleted by ArcIMS Tasker. In order for the files to
be deleted, the taskfile property must be set in tasker.properties. For information on
setting this property, see ArcIMS Help.

OUTPUT works with paired attributes. If one of the attributes is used, its pair is also
required. The attribute pairs are listed in the table below.

Attribute Paired Attribute Filename Assignment
path baseurl ArcIMS assigns random filename.

name url User assigns a filename.

If path and baseur! are used, output files can be redirected to a new directory but ArcIMS
assigns the filename. In the example below, the new output directory is
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c:\arcims\newdirectory, and the new URL is
http://mymachine.domain.com/newdirectory.

Using OUTPUT path and baseurl in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<OUTPUT path="c:\arcims\newdirectory"
baseurl="http://mycomputer.domain.com/newdirectory" />
</PROPERTIES>
</GET EXTRACT>
</REQUEST>
</ARCXML>

Based on the above request, a zip file is generated and placed in c:\arcims\newdirectory.
The ArcIMS Spatial Server generated the filename, which is
myservice_mymachine2286774.zip.

EXTRACT response when OUTPUT path and baseurl are used:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<EXTRACT>
<ENVELOPE minx="-130.000000" miny="30.000000" maxx="-90.000000"
maxy="60.000000" />
<OUTPUT file="c:\arcims\newdirectory\myservice mymachine2286774.zip"
url="http://mymachine.domain.com/newdirectory/myservice mymachine2286774.zip"
/>
</EXTRACT>
</RESPONSE>
</ARCXML>

If the attribute pair name and url is used, an output filename must be included along with
the path. In the next example, the file is called "myzipfile.zip".

Using OUTPUT name and url in a GET_EXTRACT request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<OUTPUT name="c:\arcims\newdirecotory\myzipfile.zip"
url="http://mycomputer.domain.com/newdirectory/myzipfile.zip" />
</PROPERTIES>
</GET_EXTRACT>
</REQUEST>
</ARCXML>
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In this response, a zip file named myzipfile.zip is generated and placed in
c:\arcims\newdirectory. The URL is
http://mymachine.domain.com/newdirectory/myzipfile.zip.

EXTRACT response when OUTPUT name and url are used:

Figure 3: An EXTRACT Response. <?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<EXTRACT>
<ENVELOPE minx="-130.000000" miny="30.000000" maxx="-90.000000"
maxy="60.000000" />
<OUTPUT file="c:\arcims\newdirectory\myzipfile.zip"
url="http://mymachine.domain.com/newdirectory/myzipfile.zip" />
</EXTRACT>
</RESPONSE>
</ARCXML>

Restricting OUTPUT

When using an ArcIMS HTML Viewer, ArcIMS Java Viewer, ArcExplorer 9, or any
other client using the ArcIMS Servlet Connector, the OUTPUT element is restricted by
default.

e Ina GET EXTRACT request, OUTPUT is ignored. All zip files are written to the
Output directory assigned when the service was started or the Output directory
listed in the map configuration file.

e Inan EXTRACT response, the attribute file is not returned.

These restrictions can be lifted by setting the properties
spatialServer.AllowRequestOutput and spatialServer.AllowResponsePath to "true" in
esrimap_prop. This property file is found in the same directory as the ArcIMS Servlet
Connector. For more information on the location of Esrimap prop and its properties, see
ArcIMS Help.

These restrictions apply only when the ArcIMS Servlet Connector is used. These
restrictions apply only when the ArcIMS Servlet Connector is used. They do not apply to
the ActiveX, ColdFusion, or Java Connectors, or to the NET Link. The OUTPUT

filename extension is restricted to *.zip regardless of whether OUTPUT is restricted or
not.

Transforming Geometry with the Extract Server

The coordinate system of extracted shapefiles can be changed on-the-fly using the
following elements:

e COORDSYS
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o FEATURECOORDSYS
o FILTERCOORDSYS

For a complete discussion on the different elements, refer to Using Projection Elements.

COORDSYS is used when adding dynamic LAYERS and no *.prj file is associated with
a shapefile or coverage or no spatial references table is available in ArcSDE.
FILTERCOORDSYS is used to specify the coordinate system of the requesting client.
All the examples so far have been in geographic coordinates (decimal degrees) with an
id="4326". FEATURECOORDSYS is used to specify the coordinate system to which the
service should be transformed.

In the next example, FILTERCOORDSYS is in geographic coordinates with an
id="4326". Note that the envelope coordinates used for the extraction must match the
coordinate system of FILTERCOORDSYS and are also in geographic coordinates. The
extracted shapefiles are requested in Robinson, so FEATURECOORDSYS is set to
id="54030".

Using FILTERCOORDSYS and FEATURECOORDSYS in a GET_EXTRACT
request:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_EXTRACT>
<PROPERTIES>
<ENVELOPE minx="-130" miny="30" maxx="-90" maxy="60" />
<FILTERCOORDSYS id="4326" />
<FEATURECOORDSYS id="54030" />
</PROPERTIES>
</GET EXTRACT>
</REQUEST>
</ARCXML>

In the EXTRACT response, the location of the zip file is returned along with the
ENVELOPE in Robinson coordinates ("54030").

EXTRACT response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<EXTRACT>
<ENVELOPE minx="-11777530.8282994" miny="3205046.64322241" maxx="-
6782838.54770184" maxy="6329105.54868597" />
<OUTPUT
url="http://mymachine.domain.com/output/myservice mymachine33934311.zip"
/>
</EXTRACT>
</RESPONSE>
</ARCXML>
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Using GET_FEATURES and FEATURES

Introduction

GET FEATURES is a versatile request that can be used to access geometric information
about selected items, the attribute results of a query, or both. The information is returned
in a FEATURES response.

GET FEATURES requests can be made on Image, ArcMap Image, and Feature Services.
The following map configuration file is used for the GET FEATURES examples in this
document. The file consists of five layers from the ESRIDATA data set. The following
table summarizes the layer names, shapefile names, and layer ID numbers.

Layer Shapefile Layer
Name Name ID
Ocean WORLD30
Countries CNTRY9%4 1
States 2
Provinces PROVINCE

Cities CITIES

Map configuration file used with the GET_FEATURES requests that follow:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<CONFIG>
<ENVIRONMENT>
<LOCALE country="US" language="en" variant="" />
<UIFONT color="0,0,0" name="Arial" size="12" style="regular" />
</ENVIRONMENT>
<MAP dynamic="true" >
<PROPERTIES>
<ENVELOPE minx="-180" miny="-90" maxx="180" maxy="90"
name="Initial Extent" />
<MAPUNITS units="decimal degrees" />

</PROPERTIES>
<WORKSPACES>
<SHAPEWORKSPACE name="shp ws-0" directory="C:\ESRIDATA\WORLD"
/>
<SHAPEWORKSPACE name="shp_ws—2" directory="C:\ESRIDATA\USA" />
<SHAPEWORKSPACE name="shp ws-3" directory="C:\ESRIDATA\CANADA"
/>

</WORKSPACES>
<LAYER type="featureclass" name="Ocean" visible="true" id="0">
<DATASET name="WORLD30" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="so0lid" fillcolor="0,153,255"
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/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Countries" visible="true"
id="1">
<DATASET name="CNTRY94" type="polygon" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid"
fillcolor="255,255,153"/>
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="States" visible="true" id="2">
<DATASET name="STATES" type="polygon" workspace="shp ws-2" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="255,0,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Provinces" visible="true"
id:"3">
<DATASET name="province" type="polygon" workspace="shp ws-3" />
<SIMPLERENDERER>
<SIMPLEPOLYGONSYMBOL filltype="solid" fillcolor="0,153,0" />
</SIMPLERENDERER>
</LAYER>
<LAYER type="featureclass" name="Cities" visible="true" id="4">
<DATASET name="CITIES" type="point" workspace="shp ws-0" />
<SIMPLERENDERER>
<SIMPLEMARKERSYMBOL color="102,0,102" width="8.0" />
</SIMPLERENDERER>
</LAYER>
</MAP>
</CONFIG>
</ARCXML>

GET FEATURES can query only one layer of an ArcIMS service at a time. Queries
cannot be made on dynamic layers. The request must include either the
SPATIALQUERY or QUERY element. The query can be made on attributes, a spatial
filter, or a combination of the two. SPATIALQUERY is recommended for all queries
since it can handle both attribute and spatial queries.

The following example is a typical GET _FEATURES request. The LAYER has been
identified by its ID, which must match the layer ID in the map configuration file. In this
example, id="4" refers to the Cities layer. The SPATIALQUERY includes both an
attribute query and a spatial filter. The attribute query is for cities with more than 10
million people. The spatial query limits the extent to an area that covers North America.

GET_FEATURES request with LAYER and SPATIALQUERY:

<?xml version="1.0" encoding="UTF-8" 2>
<ARCXML version="1.1">
<REQUEST>
<GET FEATURES featurelimit="25" beginrecord="0" outputmode="xml"
geometry="false" envelope="true" globalenvelope="true">
<LAYER id="4" />
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<SPATIALQUERY subfields="NAME POPULTATION #SHAPE#"
where="POPULATION > 10000000" >
<SPATIALFILTER relation="area intersection">
<ENVELOPE minx="-129" miny="16" maxx="-50" maxy="62"/>
</SPATIALFILTER>
</SPATIALQUERY>
</GET_FEATURES>
</REQUEST>
</ARCXML>

The information returned in the FEATURES response varies depending on the attributes
selected in GET FEATURES. Each of the attributes is discussed in more detail later in
this document.

The following example is the response to the above request. Two cities, Mexico City and
New York City, meet the criteria set forth in the SPATIALQUERY. The response
includes the location of each city using ENVELOPE. The requested subfields NAME,
POPULATION, and #SHAPE# are also included. The response also contains the total
number of features returned in FEATURECOUNT and a global extent that encompasses
both cities in the last ENVELOPE listed.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<ENVELOPE minx="-99.127571105957" miny="19.4270458221436"
maxx="-99.127571105957" maxy="19.4270458221436"/>
<FIELDS NAME="Mexico City" POPULATION="14100000"
#SHAPE#="[Geometry]" />
</FEATURE>
<FEATURE>
<ENVELOPE minx="-74.0999984741211" miny="40.75" maxx="-
74.0999984741211" maxy="40.75"/>
<FIELDS NAME="New York" POPULATION="16472000"
#SHAPE#="[Geometry]" />
</FEATURE>
<FEATURECOUNT count="2" hasmore="false" />
<ENVELOPE minx="-99.127571105957" miny="19.4270458221436" maxx="-
74.0999984741211" maxy="40.75"/>
</FEATURES>
</RESPONSE>
</ARCXML>

Accessing an ArcIMS Service using GET _FEATURES

Based on attribute settings in a GET FEATURES request, the FEATURES response
returns data in a feature stream or in ArcXML format. Requests to Feature Services are
sent to the Feature Server and use the feature streaming format. The stream is a
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compressed binary format that can be interpreted by only the ArcIMS Java Viewers or
ArcExplorer 9. The binary stream that is returned includes both feature and attribute data.

GET FEATURES requests to Image and ArcIMS Image Services are limited to data in
ArcXML format. When querying an Image or ArcMap Image Service, two requests must
be made to get both a map and attribute data. Requests for a map use GET IMAGE.
Requests for attributes use GET FEATURES. In order to send a GET FEATURES
request to and Image Service, the request must be "rerouted". The routing is done in the
URL when the request is sent. An example URL is (all one line):

http://mycomputer.domain.com/servlet/com.esri.esrimap.Esrimap
?ClientVersion=9.0
&ServiceName=MyService
& CustomService=Query
&Form=True&Encode=True

When using ArcMap Image Services, both GET IMAGE and GET _FEATURES requests
are sent to the ArcMap Server. No rerouting is needed for GET FEATURES requests.

The table below summarizes the differences when using GET FEATURES on Feature
and Image Services:

Feature Services Image Services .
Services
GET_FEATURES Feature Streaming ArcXML ArcXML
request uses:
Efeé_TURES response Feature Streaming ArcXML ArcXML
GET FEATURES
request for attribute data Feature Server Query Server ArcMap Server
sent to:
Request to draw map sent Feature Server using Image Server Ar'cMap Server
using using

to: GET FEATURES  -hr1ViAGE  GET IMAGE

GET FEATURES has a series of attributes that are used to format the FEATURES
response. The formatting attributes are outputmode, compact, geometry, skipfeatures,
envelope, attributes, checkesc, and globalenvelope. Other attributes are used to keep track
of the number of features in the request and response: beginrecord, featurelimit, count,
and hasmore. These attributes are discussed in detail below.

In the following examples and explanations, all requests and responses are in Arc XML

format. The requests are made to the map configuration file in the Introduction section,
which is assumed to be an Image Service.

ArcXML Programmer’s Reference Guide 281



Outputmode

The outputmode attribute defines whether the data is streamed to the client or sent to the
client in ArcXML format.

Outputmode can have one of three values:

e binary
e xml
e newxml

If outputmode is binary, then the request is sent to the Feature Server and the response are
in a compressed binary stream. This is the default.

If outputmode="xml", then all features are returned in a short Arc XML format inside the
FIELDS element of the FEATURES response.

In the next example, the request is made on the States layer (id="2"). The
SPATIALQUERY asks for the subfields STATE NAME and SUB_REGION for the
State of Washington.

GET_FEATURES request when outputmode="xml":

<?xml version="1.0" encoding="UTF-8"?2>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES outputmode="xml">
<LAYER id="2" />
<SPATIALQUERY subfields="state name sub_ region"
where="STATE NAME='Washington'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

The response returns the requested information on Washington. The attributes are
returned on one line inside the FIELDS element. The attribute names are the same as the
field names in the database.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<FIELDS STATE NAME="Washington" SUB_REGION="Pacific" />
</FEATURE>
<FEATURECOUNT count="1" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>
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The "xml" outputmode can be used only when no XML parser is used since the attribute
names in FIELD are always changing. When using an XML parser, outputmode should
be set to "newxml", which returns data in a valid XML format. If outputmode="newxml",
then all fields are returned using the FIELD element. The next request asks for the same
information on Washington as the previous request.

GET_FEATURES request when outputmode="newxml":

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES outputmode="newxml">
<LAYER id="2" />
<SPATIALQUERY subfields="state name sub region"
where="STATE NAME='Washington'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

The response returns the same information on Washington but each attribute is included
inside a separate FIELD element. With this format, the attribute names are standardized
in FIELD and do not change.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<FIELDS>
<FIELD name="STATE NAME" value="Washington" />
<FIELD name="SUB_REGION" value="Pacific" />
</FIELDS>
</FEATURE>
<FEATURECOUNT count="1" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>

Geometry and Compact

The attribute geometry is used to determine whether feature geometry is returned. The
attribute compact is a toggle that can be used to return the geometry in a long or short
format in the FEATURES response. By default, the geometry is returned in a longer
format using POINT. Note that geometry is returned only if "#SHAPE#" or "#ALL#" is
included in subfields in the SPATIALQUERY.
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In the next request, geometry is set to "true", and compact is set to "false". The
"#SHAPE#" field has been added to the list of subfields in SPATIALQUERY.

GET_FEATURES request when outputmode="xml", geometry="true", and
compact=""false":

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES outputmode="xml" geometry="true" compact="false">
<LAYER id="2" />
<SPATIALQUERY subfields="#SHAPE# state name sub region"
where="STATE NAME='Washington'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, the geometry for Washington is returned in a longer format. Each point
in the polygon is recorded inside the POINT element.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<FIELDS STATE_NAME="Washington" SUB_REGION="PacifiC"
#SHAPE#=""[Geometry]" />
<POLYGON>
<RING>
<POINT x="-122.400749" y="48.2253952" />
<POINT x="-122.461585" y="48.2285423" />
<POINT x="-122.453155" y="48.1286735" />

<POINT x="-122.400749" y="48.2253952" />
</RING>
</POLYGON>
</FEATURE>
<FEATURECOUNT count="1" hasmore="false" />
</FEATURES>

</RESPONSE>
</ARCXML>

When compact="true", the response uses COORDS to return the geometry data in a
compact format. In the next request, geometry and compact are set to "true".

GET_FEATURES request when outputmode="xml", geometry="'true', and
compact=""true":

<?xml version="1.0" encoding="UTF8"?>

<ARCXML version="1.1">

<REQUEST>
<GET_FEATURES outputmode="xml" geometry="true" compact="true">
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<LAYER id="2" />
<SPATIALQUERY subfields="#SHAPE# state name sub region"
where="STATE NAME='Washington'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, the coordinates are all grouped together inside the COORDS element.
Note that this response uses the default separators between the coordinates and coordinate
pairs, which are a space and semicolon, respectively. These separators can be changed by
using SEPARATORS in the map configuration file or request.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<FIELDS STATE NAME="Washington" SUB REGION="Pacific"
#SHAPE#="[Geometry]" />
<POLYGON>
<RING>
<COORDS>-122.400749 48.2253952;-122.461585
48.2285423;-122.453155 48.1286735; . . . . .;-122.400749 48.2253952;-
122.461585 48.2285423</COORDS>
</RING>
</POLYGON>
</FEATURE>
<FEATURECOUNT count="1" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>

Beginrecord, Featurelimit, Count, Hasmore

The attributes beginrecord and featurelimit are used together in GET FEATURES to
limit the number of features returned in the FEATURES response. If too many features
are returned, the processing time in the client may become unacceptable.

Featurelimit 1s used to set the maximum number of features to return. Beginrecord is
used to start the retrieval at a specified record. For example, if a maximum of seven
features should be returned, featurelimit is set to "7". For the first retrieval, beginrecord
starts at "1" (the default). The following example uses featurelimit and beginrecord.

GET_FEATURES request when featurelimit="7" and beginrecord="1":

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<REQUEST>
<GET FEATURES featurelimit="7" beginrecord="1" outputmode="xml"
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geometry="false">
<LAYER id="2" />
<SPATIALQUERY subfields="#SHAPE# state name sub region"
where="SUB REGION='Mtn'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

The attributes count and hasmore in FEATURECOUNT in the FEATURES response
contain information on the number of features returned and whether more features are
available to extract. To determine whether more features are available to extract, hasmore
is set to "true" for more records or "false" for no more records. In this example, the
number of features returned in count is "7", and hasmore is set to "true".

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
. First 6 Records Returned
</FEATURE>
<FEATURE>
<FIELDS STATEiNAME="Arizona" SUBiREGION="Mtn"
#SHAPE#="[Geometry]" />
</FEATURE>
<FEATURECOUNT count="7" hasmore="true" />
</FEATURES>
</RESPONSE>
</ARCXML>

If more features are still available, another GET FEATURES request should be sent, this
time with beginrecord set to "8". The developer is responsible for handling additional
requests programmatically.

GET_FEATURES request when featurelimit="7" and beginrecord="8":

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<REQUEST>
<GET FEATURES featurelimit="7" beginrecord="8" outputmode="xml"
geometry="false">
<LAYER id="2" />
<SPATIALQUERY subfields="#SHAPE# state name sub region"
where="SUB REGION='Mtn'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, count is set to "1", and hasmore is set to "false", indicating that no more
records need to be extracted.
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FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<FIELDS STATE_NAME="New Mexico" SUB_REGION="Mtn"
#SHAPE#=""[Geometry]" />
</FEATURE>
<FEATURECOUNT count="1" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>

Skipfeatures

When the attribute skipfeatures is used, no features are returned; only the feature count is
returned. Skipfeatures is valid only if outputmode is "xml" or "newxml". In the following
request, a query is made on the Cities layer (id="4") for cities with a population greater
than 10 million.

GET_FEATURES request using skipfeatures:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES skipfeatures="true" outputmode="newxml">
<LAYER id="4" />
<SPATIALQUERY subfields="#ALL#" where="POPULATION &gt; 10000000"
/>
</GET_ FEATURES>
</REQUEST>
</ARCXML>

The response includes only the FEATURECOUNT. In this example, 11 cities have a
population greater than 10 million.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURECOUNT count="11" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>

The number of features returned depends on beginrecord and featurelimit. If featurelimit
has a value, the feature count will never be larger than that value. In the next example,
featurelimit is set to "5" on the same request.
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GET_FEATURES request using skipfeatures and featurelimit:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES skipfeatures="true" outputmode="newxml"
featurelimit="5" beginrecord="1">
<LAYER id="4" />
<SPATIALQUERY subfields="#ALL#" where="POPULATION &gt; 10000000"
/>
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, FEATURECOUNT is "5", but hasmore is set to "true", indicating that
there are more features to extract.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURECOUNT count="5" hasmore="true" />
</FEATURES>
</RESPONSE>
</ARCXML>

To get the total number of features in a layer, a SPATIALQUERY can be specified with
an empty where clause. Note that even when skipfeatures is set to "true", the query is
executed and features are actually processed before they are counted.

GET_FEATURES request using skipfeatures and empty where clause:

<?xml version="1.0" encoding="UTF-8"?>
<ARCXML version="1.1">
<REQUEST>
<GET_FEATURES skipfeatures="true" outputmode="newxml" >
<LAYER id="4" />
<SPATIALQUERY subfields="#ALL#" where="" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, the total number of features for the layer is included.

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURECOUNT count="606" hasmore="false" />
</FEATURES>
</RESPONSE>
</ARCXML>
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Envelope, Attributes, and Checkesc

The attribute envelope is used to request the bounding envelope of each returned feature.

The attribute attributes is used to determine whether the attribute data should be returned.
If only geometry is needed, then attributes can be set to "false".

The attribute checkesc is used if the returned data should include escaped characters for
ampersand, single quote, double quote, less than, and greater than. For example, if the
value for SUB_REGION in the States layer were "P&NW", then:

o If checkesc="false", in the response the value of SUB_ REGION is "P&NW".
o If checkesc="true", the value of SUB_REGION is "P&amp;NW".

In the next request, attributes, envelope, and checkesc are set to "true".

GET_FEATURES request when attributes="true", envelope=""true", and
checkesc=""true"":

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<REQUEST>
<GET FEATURES outputmode="xml" geometry="false" attributes="true"
envelope="true" checkesc="true">
<LAYER id="2" />
<SPATIALQUERY subfields="#SHAPE# state name sub region"
where="STATE NAME='Washington'" />
</GET_FEATURES>
</REQUEST>
</ARCXML>

In the response, ENVELOPE contains the bounding extent of Washington. FIELDS
contains the attribute information. The value for SUB_ REGION has been escaped to
"P&amp;NW".

FEATURES response:

<?xml version="1.0" encoding="UTF8"?>
<ARCXML version="1.1">
<RESPONSE>
<FEATURES>
<FEATURE>
<ENVELOPE minx="-124.731422" miny="45.543251