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1.1.1 MapServer Overview

MapServer is a popular Open Source project whose purpose is to display dynamic spatial maps over the Internet. Some
of its major features include:

support for display and querying of hundreds of raster, vector, and database formats

ability to run on various operating systems (Windows, Linux, Mac OS X, etc.)

support for popular scripting languages and development environments (PHP, Python, Perl, Ruby, Java, .NET)
on-the-fly projections

high quality rendering
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« fully customizable application output
* many ready-to-use Open Source application environments

In its most basic form, MapServer is a CGI program that sits inactive on your Web server. When a request is sent to
MapServer, it uses information passed in the request URL and the Mapfile to create an image of the requested map.
The request may also return images for legends, scale bars, reference maps, and values passed as CGI variables.

See also

The Glossary contains an overview of many of the jargon terms in this document.

MapServer can be extended and customized through MapScript or templating. It can be built to support many different
vector and raster input data formats, and it can generate a multitude of ouzput formats. Most pre-compiled MapServer
distributions contain most all of its features.

See also

Compiling on Unix and Compiling on Win32

Note

MapScript provides a scripting interface for MapServer for the construction of Web and stand-alone applications.
MapScript can be used independently of CGI MapServer, and it is a loadable module that adds MapServer capability
to your favorite scripting language. MapScript currently exists in PHP, Perl, Python, Ruby, Tcl, Java, and .NET
flavors.

This guide will not explicitly discuss MapScript, check out the MapScript Reference for more information.

1.1.2 Anatomy of a MapServer Application
A simple MapServer application consists of:

e Map File - a structured text configuration file for your MapServer application. It defines the area of your map,
tells the MapServer program where your data is and where to output images. It also defines your map layers,
including their data source, projections, and symbology. It must have a .map extension or MapServer will not
recognize it.

See also

MapServer Mapfile Reference

¢ Geographic Data - MapServer can utilize many geographic data source types. The default format is the ESRI
Shape format. Many other data formats can be supported, this is discussed further below in Adding data to your
site.
See also

Vector Input Reference and Raster Input Reference
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Fig. 1: The basic architecture of MapServer applications.
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* HTML Pages - the interface between the user and MapServer . They normally sit in Web root. In it’s simplest
form, MapServer can be called to place a static map image on a HTML page. To make the map interactive, the
image is placed in an HTML form on a page.

CGI programs are ‘stateless’, every request they get is new and they don’t remember anything about the last time
that they were hit by your application. For this reason, every time your application sends a request to MapServer,
it needs to pass context information (what layers are on, where you are on the map, application mode, etc.) in
hidden form variables or URL variables.

A simple MapServer CGI application may include two HTML pages:

— Initialization File - uses a form with hidden variables to send an initial query to the web server and
MapServer. This form could be placed on another page or be replaced by passing the initialization in-
formation as variables in a URL.

— Template File - controls how the maps and legends output by MapServer will appear in the browser. By
referencing MapServer CGI variables in the template HTML, you allow MapServer to populate them with
values related to the current state of your application (e.g. map image name, reference image name, map
extent, etc.) as it creates the HTML page for the browser to read. The template also determines how the
user can interact with the MapServer application (browse, zoom, pan, query).

See also

Templating

* MapServer CGI - The binary or executable file that receives requests and returns images, data, etc. It sits in the
cgi-bin or scripts directory of the web server. The Web server user must have execute rights for the directory that
it sits in, and for security reasons, it should not be in the web root. By default, this program is called mapserv

Note

It is strongly recommended to review the security steps for the MAP= call to the MapServer executable,
by setting MS_MAP_PATTERN or MS_MAP_NO_PATH or hiding the MAP= parameter on public servers,
as recommended in the document Limit Mapfile Access. All possible environment variables to secure your
server are listed in Environment Variables.

* Web/HTTP Server - serves up the HTML pages when hit by the user’s browser. You need a working Web
(HTTP) server, such as Apache or Microsoft Internet Information Server, on the machine on which you are
installing MapServer.

1.1.3 Installation and Requirements

Hardware Requirements

MapServer runs on Linux, Windows, Mac OS X, Solaris, and more. To compile or install some of the required pro-
grams, you may need administrative rights to the machine. People commonly ask questions about minimum hardware
specifications for MapServer applications, but the answers are really specific to the individual application. For devel-
opment and learning purposes, a very minimal machine will work fine. For deployment, you will want to investigate
Optimization of everything from your data to server configuration.

1.1. An Introduction to MapServer 6
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Software Requirements

You need a working and properly configured Web (HTTP) server, such as Apache or Microsoft Internet Information
Server, on the machine on which you are installing MapServer.

If you are on a Windows machine, and you don’t have a web server installed, it is recommended that you use MS4W,
which will install a pre-configured web server, MapServer, MapCache, PHP, TinyOWS, and many more utilities. Win-
dows users can optionally check out the OSGeo4W installer as well.

This introduction will assume you are using an MS4W installation to follow along. Obtaining MapServer on Linux or
Mac OS X should be straightforward. Visit download for installing pre-compiled MapServer builds on Mac OS X and
Linux.

Note

The OSGeo-Live virtual machine contains MapServer ready to use as well.

You will also need a Web browser, and a text editor (vi, emacs, notepad++, textpad, homesite) to modify your HTML
and mapfiles.

Tip

Notepad++ users can follow these steps to add syntax coloring to .map files.

Skills

In addition to learning how the different components of a MapServer application work together and learning Map File
syntax, building a basic application requires some conceptual understanding and proficiency in several skill areas.

You need to be able to create or at least modify HTML pages and understand how HTML forms work. Since the primary
purpose of a MapServer application is to create maps, you will also need to understand the basics of geographic data and
likely, map projections. As your applications get more complex, skills in SQL, DHTML/Javascript, Java, databases,
expressions, compiling, and scripting may be very useful.

Secure your installation

During your installation and configuration, it is strongly recommended to review the security steps for the MAP= call
to the MapServer executable, by setting MS_MAP_PATTERN or MS_MAP_NO_PATH or hiding the MAP= parameter
on public servers, as recommended in the document Limit Mapfile Access. All possible environment variables to secure
your server are listed in Environment Variables.

Windows Installation

Note

Pre-compiled binaries for MapServer are available from a variety of sources, refer to the windows section of the
Downloads page.

MS4W (MapServer for Windows) is the long-time installer that contains the Apache Web server, MapServer, and all
of its dependencies and tools; MS4W also contains several add-on packages, that contain over 60+ pre-configured
MapServer configuration files (mapfiles) and data. The following steps illustrate how to install MS4W:

1) Download MS4W (this example will use the -setup.exe file) from https://ms4w.com/

1.1. An Introduction to MapServer 7
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2) Execute (double-click) the .exe

3) Click the “Agree” button, to accept the license.

Note

MS4W uses the very open MIT/X license.

j%‘ M5AW 3.1.4 Setup: License Agreement — >,

J‘Gateway (Geomatics

Welcome to MS4W, the widely popular MapServer for Windows product.

:""154"."'1' Licensing rS

MS4W General

In general MS4W is licensed under an MIT X style license with the
following terms:

Copyright (c) 2003-2016 Gateway Geomatics (www.gatewaygeomatics. com)

Permission is hereby granted, free of charge, to any person obtaining a
ronv of this snftware and assnciated dooimentation files

Cancel A, IS, CO I Agree

4) Select packages to install. Be sure to also select the “MapServer Itasca Demo Application”, as we will be using
this demo later.

Note

You can optionally install other packages, by clicking the checkbox beside the package name.

1.1. An Introduction to MapServer 8
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‘_';_%! MSAW 3.1.4 Setup: Installation Options — >

iﬁateway Geomatics

Thiz installs the MS4W basze files, an Apache service on a selected port, as well as
start menu and desktop shortouts. You will be given a choice of what directory to
install in, as well as what Apache port to use.

Select the type of install: Custom "’

Or, select the optional ] mMapbender 3.0.5.3 A
components you wish to install: [ MapServer CGI Viewer

[] MapServer OGC Web Services Worksh:
|:| DpenLayers 3.16.0

|:| p.mapper 4.4.0

Install and Start Apache Service

Space required: 336. 1MB ¥
£ >

Cancel LA, s, COm < Back Mext =

5) Click the “Next” button

6) Click the “Browse...” button, to choose an installation path. You can safely leave the default (C:/), and the
installer will create C:/ms4w.

Note

Folders with spaces are supported, if you are using the -sefup.exe installer.

1.1. An Introduction to MapServer 9
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‘.'I:Er! MS54W 3.1.4 Setup: Installation Folder — >

lﬁ ateway Geomatics

You must spedfy the location to install M54W 3.1.4in. For example: "C: /Program
Files™ or "C:f". Mote that an "ms4w” folder will be created by the installer at the
location you choose.

Destination Root

5| Browse...

Space required: 323.6MB
Space available: 405.0GB

Cancel LA b, cof < Back Mext =

7) Click the “Next” button

8) Enter a port number to use for the Apache service. In most cases you can leave the port as 80, unless something
is using that port such as an IIS service.

Note

You can specify any number above 1024, such as 8081 or 8082.

1.1. An Introduction to MapServer 10
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20 MSAW 3.1.4 Setup: Apache Port — b

lﬁ ateway Geomatics

Optionally specfy a different Apache part. If yvou think port 80 might be already in
use, then try a high port number (above 1024) such as 8080.

Apache port: a0

Cancel LA b, cof < Back Install

10) Click the “Install” button

1.1. An Introduction to MapServer 11
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15 MSAW 3.1.4 Setup: Installing —

J‘G ateway Geomatics

Downloading ms4w_3.1.4.zip

7a64kE (9%) of 83366kE at 1916.0kB/s (42 seconds remaining))

Cancel AL IS A, CO < Back Close

11) Once you see a message of “Installer Complete”, then click the “Close” button

1.1. An Introduction to MapServer 12
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15 MS4W 3.1.4 Setup: Completed =

i Gateway Geomatics

MS4W 3. 1.4 Installer COMPLETE

_ance < Back Close

12) On your desktop, click on the “MS4W-Localhost” shortcut, and your browser should open http://127.0.0.1 that
loads an MS4W introduction page.

1.1. An Introduction to MapServer 13
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—

- - MapServer ] x
MS4W - MapS 4 W

<« [ [B 127.0.0.7

MS4W - MapServer 4 Windows - version 3.1.4

57

I[‘Gatewrﬂy Geomatics

Introduction

Welcome to MS4W v3.1.4, the MapServer package for Windows, developed by Gateway Geomatics. MS4W is designed to get you up
and running with MapServer with very little configuration.

There are some important notes about MS4W:

« Pre-configured addon packages for MS4W can be downloaded from the MS4W Downloads page.

Documentation

Please view your local README file for full documentation about your MS4W package.

Features

MS4W contains default installations of Apache, PHE MapServ, MapScript and some sample applications. Itis structured in such a way
as to allow upgrading individual components without affecting the install. The base installer package comes pre-configured with the
following software:

Apache 2,420
PHP 5.4.45
GDAL 210
MapServer CGI 7.0.1 at /cgi-bin/mapservexe
MapScript 7.0.1 flavours:
o php_mapscript.dll at imsdwidpachelphplext
o CSharp mapscript at \msdw\dpachelcgi-bin\mapscripficshan
o Java mapscript at ims4wldpacheicgi-bin\mapscriptjava
o Python mapscript at ims4dwldpacheicgi-bin\mapscripfioython
« Commandline Utilities

13) Verify that MapServer is working, by clicking on the /cgi-bin/mapserv.exe link in the “Features” section of the

page.

Note

If MapServer is working properly, you will receive a message stating: “No query information to decode.
QUERY_STRING is set, but empty.”

1.1. An Introduction to MapServer
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- [§ 127.0.0.1/cgi-bin/mapser. X

L C' [ [} 127.0.0.1/cgi-bin/mapserv.exe iy

No query information to decode. QUERY STRING is set. but empty.

1.1.4 Introduction to the Mapfile

The .map file is the basic configuration file for data access and styling for MapServer. The file is an ASCII text file,
and is made up of different objects. Each object has a variety of parameters available for it. All .map file (or mapfile)
parameters are documented in the mapfile reference. A simple mapfile example displaying only one layer follows, as
well as the map image output:

Tip

Notepad++ users can follow these steps to add syntax coloring to .map files.

MAP
NAME "sample"
STATUS ON
SIZE 600 400
SYMBOLSET "../etc/symbols.txt"
EXTENT -180 -90 180 90
UNITS DD
SHAPEPATH "../data"
IMAGECOLOR 255 255 255
FONTSET "../etc/fonts.txt"

(continues on next page)
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(continued from previous page)

#
# Start of web interface definition
#
WEB
IMAGEPATH " /ms4w/tmp/ms_tmp/"
IMAGEURL " /ms_tmp/"
END # WEB

#
# Start of layer definitions
#
LAYER
NAME 'global-raster'
TYPE RASTER
STATUS DEFAULT
DATA Hldeirblle . gi £
END # LAYER
END # MAP

Fig. 2: Rendered Bluemarble Image

Note

* Comments in a mapfile are specified with a ‘#” character. Since version 7.2 MapServer also supports single
or multi-line C-style comments, as /*... */

* MapServer parses mapfiles from top to bottom, therefore layers at the end of the mapfile will be drawn last
(meaning they will be displayed on top of other layers)

» Using relative paths is always recommended

1.1. An Introduction to MapServer 16
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* Paths should be quoted (single or double quotes are accepted)
* The above example is built on the following directory structure:

— The mapfile could be placed anywhere, as long as it is accessible to the web server. Normally, one
would try to avoid placing it at a location that makes it accessible on the web. Let us say it is placed in
/home/msuser/mapfiles/

— The location of the font file is given relative to the map file, in this case: /home/msuser/etc/fonts.txt

— The location of the datasets (bluemarble.gif) is given relative to the map file, in this case:
/home/msuser/data/

— The location of the symbol file is given relative to the map file, in this case:
/home/msuser/etc/symbols.txt

— The files generated by MapServer will be placed in the directory /ms4w/tmp/ms_tmp/. The web
server must be able to place files in this directory. The web server must make this directory avail-
able as /ms_tmp (if the web server is on www.ms.org, the web address to the directory must be:
httpd://www.ms.org/ms_tmp/.

MAP Object
MAP
NAME "sample"

EXTENT -180 -90 180 90 # Geographic
SIZE 800 400
IMAGECOLOR 128 128 255

END # MAP

* EXTENT is the output extent in the units of the output map
 SIZE is the width and height of the map image in pixels
* IMAGECOLOR is the default image background color

Tip

MapServer accepts colors in RGB values, or as a hexadecimal string.

Note

MapServer currently uses a pixel-center based extent model which is a bit different from what GDAL or WMS use.

LAYER Object
* starting with MapServer 5.0, there is no limit to the number of layers in a mapfile
 the DATA parameter is relative to the SHAPEPATH parameter of the MAP object

* if no DATA extension is provided in the filename, MapServer will assume it is ESRI Shape format (.shp)

1.1. An Introduction to MapServer 17
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Raster Layers

LAYER

NAME "bathymetry"

TYPE RASTER

STATUS DEFAULT

DATA "bath_mapserver.tif"
END # LAYER

See also

Raster Data

Vector Layers

Vector layers of TYPE point, line, or polygon can be displayed. The following example shows how to display only lines
from a TYPE polygon layer, using the OUTLINECOLOR parameter:

LAYER
NAME "world_poly"
DATA 'shapefile/countries_area.shp'
STATUS ON
TYPE POLYGON
CLASS
NAME 'The World'
STYLE
OUTLINECOLOR O 0 O
END # STYLE
END # CLASS
END # LAYER

Tip

MapServer accepts colors in RGB values, or as a hexadecimal string.
A& J

See also

Vector Data

CLASS and STYLE Objects
* typical styling information is stored within the CLASS and STYLE objects of a LAYER
* starting with MapServer 5.0, there is no limit to the number of classes or styles in a mapfile

* the following example shows how to display a road line with two colors by using overlaid STYLE objects

CLASS
NAME "Primary Roads"
STYLE

(continues on next page)
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Fig. 3: Rendered Bluemarble image with vector boundaries

(continued from previous page)

SYMBOL "circle"
COLOR 178 114 1
SIZE 15

END # STYLE

STYLE
SYMBOL "circle"
COLOR 254 161 ©
SIZE 7

END # STYLE

END # CLASS

Tip

MapServer accepts colors in RGB values, or as a hexadecimal string.

SYMBOLs
* can be defined directly in the mapfile, or in a separate file

* the separate file method must use the SYMBOLSET parameter in the MAP object:

MAP
NAME "sample"
EXTENT -180 -90 180 90 # Geographic
SIZE 800 400
IMAGECOLOR 128 128 255
SYMBOLSET "../etc/symbols.txt"
END # MAP

1.1. An Introduction to MapServer 19
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Fig. 4: Rendered Bluemarble image with styled roads

where symbols.txt might contain:

SYMBOL
NAME "ski"
TYPE PIXMAP
IMAGE "ski.png"
END # SYMBOL

and the mapfile would contain:

LAYER
CLASS
NAME "Ski Area"
STYLE
SYMBOL "ski"
END # STYLE

END # CLASS
END # LAYER

See also

Cartographical Symbol Construction with MapServer, Symbology Examples, and SYMBOL
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Fig. 5: Rendered Bluemarble image with skier symbol

LABEL
* defined within a CLASS object

e the LABELITEM parameters in the LAYER object can be used to specify an attribute in the data to be used
for labeling. The label is displayed by the FONT, declared in the FONTSET file (set in the MAP object). The
FONTSET file contains references to the available font names. ENCODING describes which encoding is used
in the file (see Display of International Characters in MapServer).

An example LABEL object that references one of the above fonts might look like:

LABEL

FONT "sans-bold"

TYPE truetype

ENCODING "UTF-8"

SIZE 10

POSITION LC

PARTIALS FALSE

COLOR 100 100 100

OUTLINECOLOR 242 236 230
END # LABEL

See also

LABEL, FONTSET
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Fig. 6: Rendered Bluemarble image with skier symbol and a label

CLASS Expressions

MapServer supports three types of CLASS Expressions in a LAYER (CLASSITEM in LAYER determines the attribute
to be used for the two first types of expressions):

1) String comparisons

[EXPRESSION "africa" J

2) Regular expressions

[EXPRESSION /79| 710/ ]

3) Logical expressions

[EXPRESSION ([POPULATION] > 50000 AND '[LANGUAGE]' eq 'FRENCH") ]

Note

Logical expressions should be avoided wherever possible as they are very costly in terms of drawing time.

See also

Expressions
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INCLUDE

Added to MapServer 4.10, any part of the mapfile can now be stored in a separate file and added to the main mapfile
using the INCLUDE parameter. The filename to be included can have any extension, and it is always relative to the
main .map file. Here are some potential uses:

* LAYERs can be stored in files and included to any number of applications
e STYLEs can also be stored and included in multiple applications
The following is an example of using mapfile includes to include a layer definition in a separate file:

If ‘shadedrelief.lay’ contains:

LAYER
NAME 'shadedrelief'
STATUS ON

TYPE RASTER
DATA 'GLOBALeb3colshade. jpg'
END # LAYER

therefore the main mapfile would contain:

MAP
INCLUDE "shadedrelief.lay"

END # MAP

The following is an example of a mapfile where all LAYER s are in separate .lay files, and all other objects (WEB,
REFERENCE, SCALEBAR, etc.) are stored in a “.ref” file:

MAP
NAME "base"
#
# include reference objects
#
INCLUDE "../templates/template.ref"
#
# Start of layer definitions
#
INCLUDE "../layers/usa/usa_outline.lay"
INCLUDE "../layers/canada/base/1lm/provinces.lay"
INCLUDE "../layers/canada/base/lm/roads_atlas_of_canada_Ilm.lay"
INCLUDE "../layers/canada/base/lm/roads_atlas_of_canada_Ilm_shields.lay"
INCLUDE "../layers/canada/base/1lm/populated_places.lay"
END # MAP

Warning

Mapfiles must have the .map extension or MapServer will not recognize them. Include files can have any extension
you want, however.
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See also

INCLUDE

Get MapServer Running

You can test if MapServer is working by running the MapServer executable (mapserv) with the -v parameter on the
command line (./mapserv -v).

MS4W users that installed through the -sefup.exe installer, can use the MS4W-Shell shortcut on the desktop, and then
run mapserv -v at the commandline. MS4W users who did not use the -setup.exe installer can open a Command Prompt
window, cd to their installation folder, and then execute setenv.bat, before testing a mapserv -v command.

Depending on your configuration, the output could be something like this:

MapServer version 7.0.1 (MS4W 3.1.4) OUTPUT=PNG OUTPUT=JPEG OUTPUT=KML
SUPPORTS=PROJ SUPPORTS=AGG SUPPORTS=FREETYPE SUPPORTS=CAIRO SUPPORTS=ICONV
SUPPORTS=FRIBIDI SUPPORTS=WMS_SERVER SUPPORTS=WMS_CLIENT SUPPORTS=WFS_SERVER
SUPPORTS=WFS_CLIENT SUPPORTS=WCS_SERVER SUPPORTS=SOS_SERVER SUPPORTS=FASTCGI
SUPPORTS=THREADS SUPPORTS=GEOS INPUT=JPEG INPUT=POSTGIS INPUT=OGR INPUT=GDAL
INPUT=SHAPEFILE

You can also send a HTTP request directly to the MapServer CGI program without passing any configuration vari-
ables (e.g. http://127.0.0.1/cgi-bin/mapserv.exe). If you receive the message, ‘No query information to decode.
QUERY_STRING not set.’, your installation is working.

Get Demo Running

Warning

MS4W users do not have to do this step, as the above instructions already installed the demo. You should see
a “MapServer Itasca Demo Application” section on the bottom of the page (after clicking the MS4W-Localhost
shortcut).

Download the MapServer Demo. UnZip it and follow the directions in ReadMe.txt. You will need to move the demo
files to their appropriate locations on your web server, and modify the Map File and HTML pages to reflect the paths
and URLs of your server. Next, point your browser to init.html and hit the ‘initialize button’. If you get errors, verify
that you have correctly modified the demo files.

1.1.5 Making the Site Your Own

Now that you have a working MapServer demo, you can use the demo to display your own data. Add new LAYERs to
your Map file that refer to your own geographic data layers (you will probably want to delete the existing layers or set
their status to OFF).

Unless you are adding layers that fall within the same geographic area as the demo, modify MAP EXTENT to match
the extent of your data. To determine the extent of your data, you can use ogrinfo. If you have access to a GIS, you
could use that as well. The MAP EXTENT needs to be in the units of your output projection.

If you add geographic data layers with different geographical reference systems, you will need to modify your Map File
to add a PROJECTION block to the MAP (defines the output projection / geographical reference system) and each of
the LAYERs (defines the geographical reference system of the layer dataset).
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Adding Data to Your Site

MapServer supports several data input formats ‘natively’, and many more if it is compiled with the Open Source libraries
GDAL and OGR.

Vector Data

Vector data includes features made up of points, lines, and polygons. MapServer support the ESRI Shape format by
default, but it can be compiled to support spatially enabled databases such as PostgreSQL-PostGIS, and file formats
such as Geography Markup Language (GML), Maplnfo, delimited text files, and more formats with OGR Vector Layers
Through MapServer.

See the Vector Data reference for examples on how to add different geographic data sources to your MapServer project.

Raster Data

Raster data is image or grid data. Through GDAL, MapServer supports most raster formats - see the GDAL format list.
More specific information can be found in the Raster Data reference.

Note

Since version 6.2 MapServer relies on GDAL for all raster access.

Projections

Because the earth is round and your monitor (or paper map) is flat, distortions will occur when you display geographic
data in a two-dimensional image. Projections allow you to represent geographic data on a flat surface. In doing so, some
of the original properties (e.g. area, direction, distance, scale or conformity) of the data will be distorted. Different
projections excel at accurately portraying different properties.

With MapServer, if you keep all of your spatial data sets in the same projection (or unprojected Latitude and Longitude),
you do not need to include any projection info in your Map File. In building your first MapServer application, this
simplification is recommended.

On-the-fly projection can be accomplished when MapServer is compiled with PROJ support. Instructions on how to
enable PROJ support on Windows can be found on the Wiki.

1.1.6 Enhancing your site
Adding Query Capability

There are two primary ways to query spatial data. Both methods return data through the use of templates and CGI
variable replacement. A QUERYMAP can be used to map the results of the query.

To be queryable, each mapfile LAYER must have a TEMPLATE defined, or each CLASS within the LAYER must have a
TEMPLATE defined. More information about the CGI variables used to define queries can be found in the MapServer
CGI Reference.

Attribute queries

The user selects features based on data associated with that feature. ‘Show me all of the lakes where depth is greater
than 100 feet’, with ‘depth’ being a field in the Shape dataset or the spatial database. Attribute queries are accomplished
by passing query definition information to MapServer in the URL (or form post). Mode=itemquery returns a single
result, and mode=itemnquery returns multiple result sets.

The request must also include a QLAYER, which identifies the layer to be queried, and a QSTRING which contains
the query string. Optionally, QITEM, can be used in conjunction with QSTRING to define the field to be queried.
Attribute queries only apply within the EXTENT set in the map file.
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Spatial queries

The user selects features based on a click on the map or a user-defined selection box. Again the request is passed through
a URL or form post. By setting mode=QUERY, a user click will return the one closest feature. In mode=NQUERY, all
features found by a map click or user-defined selection box are returned. Additional query options can be found in the
CGI documentation.

Interfaces

See: OpenLayers http://openlayers.org, GeoMOOSE http://geomoose.org

Note

MS4W users can install both OpenLayers and GeoMOOSE as ready-to-use packages.

Data Optimization

Data organization is at least as important as hardware configuration in optimizing a MapServer application for perfor-
mance. MapServer is quite efficient at what it does, but by reducing the amount of processing that it needs to do at the
time of a user request, you can greatly increase performance. Here are a few rules:

* Index Your data - By creating spatial indexes for your Shape datasets using s/ptree. Spatial indexes should also
be created for spatially aware databases such as PostGIS and Oracle Spatial.

¢ Tile Your Data - Ideally, your data will be ‘sliced up’ into pieces about the size in which it will be displayed.
There is unnecessary overhead when searching through a large vector dataset or image of which you are only
going to display a small area. By breaking the data up into tiles and creating a tile index, MapServer only
needs to open up and search the data files of interest. The GDAL commandline utilities ogrtindex (for vectors)
and gdaltindex (for rasters) allow indexing of any supported GDAL driver/format. For more information (and
detailed steps) see Tile Indexes. If you need to only index shapefiles, you can use the tile4ms MapServer utility.

¢ Pre-Classify Your Data - MapServer allows for the use of quite complex EXPRESSIONs to classify data. How-
ever, using logical and regular expressions is more resource intensive than string comparisons. To increase
efficiency, you can divide your data into classes ahead of time, create a field to use as the CLASSITEM and pop-
ulate it with a simple value that identifies the class, such as 1,2,3, or 4 for a four class data set. You can then do
a simple string comparison for the class EXPRESSION.

* Pre-Process Your Images - Do resource intensive processing up front. See the Raster Data reference for more
info.

* Generalize for Overview - create a more simple, generalized data layer to display at small scales, and then use
scale-dependent layers utilizing LAYER MINSCALE and LAYER MAXSCALE to show more detailed data layers
as the user zooms in. This same concept applies to images.

See also

Optimization

1.1.7 How do | get Help?

Documentation
* Official MapServer documentation lives here on this site.

» User contributed documentation exists on the MapServer Wiki.
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Users Mailing List

Register and post questions to the MapServer Users mailing list. Questions to the list are usually answered quickly and
often by the developers themselves. A few things to remember:

1. Search the archives for your answer first, people get tired of answering the same questions over and over.

2. Provide version and configuration information for your MapServer installation, and relevant snippets of your map
and template files.

3. Always post your responses back to the whole list, as opposed to just the person who replied to your question.

Matrix/IRC

MapServer users and developers can be found on Matrix, and on IRC (Internet Relay Chat). The MapServer room is
bridged to allow communication through your choice of Matrix or IRC.

* Matrix room is #mapserver:osgeo.org on matrix.0sgeo.org.

¢ IRC channel is #mapserver on irc.libera.chat.

Reporting bugs

Software bugs are reported on the MapServer issue tracker. Documentation bugs are reported on the MapServer doc-
umentation issue tracker.

Tutorial

Here is a quick tutorial for new users.

Test Suite

Download the MapServer Test Suite for a demonstration of some MapServer functionality.

Books

Web Mapping Illustrated, a book by Tyler Mitchell that describes well and provides real-world examples for the use of
‘Web mapping concepts, Open Source GIS software, MapServer, Web services, and PostGIS.

Mapping Hacks, by Schuyler Erle, Rich Gibson, and Jo Walsh, creatively demonstrates digital mapping tools and
concepts. MapServer only appears in a handful of the 100 hacks, but many more are useful for concepts and inspiration.

Beginning MapServer: Opensource GIS Development, by Bill Kropla. According to the publisher, it covers installation
and configuration, basic MapServer topics and features, incorporation of dynamic data, advanced topics, MapScript,
and the creation of an actual application.
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2.1 MapServer Tutorial

Author

Pericles S. Nacionales
Contact
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Jeff McKenna
Contact

jmckenna at gatewaygeomatics.com
Updated

2023-04-19

Note

This tutorial requires at least MapServer 8.0.1 (the demo server in the live examples runs
MapServer 8.1-dev)

This tutorial (initially created in the early-2000’s by Perry, and maintained since by Jeff) was designed to give new users
a quick (relatively speaking) introduction to the concepts behind MapServer. It is arranged into four sections with each
section having one or more examples and increasing in complexity. Users can jump to any section at any time although
it is recommended that absolute beginners work on the first three sections sequentially.

Section one focuses on basic MapServer configuration concepts such as layer and class ordering, using vector and
raster data, projections and labeling. Section two provides examples on how to use HTML templates to create a simple
interface for an interactive web mapping application. Section three introduces the use of HTML templates to provide
a “query” interface. Finally, section four introduces some advanced user interface concepts.

2.1.1 Tutorial background
Tutorial Timeframe

While some users can go through this tutorial in one day, those who work on each example in detail can probably expect
to finish in one week.
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Tutorial Data

The dataset used in this tutorial was taken from the U.S. Department of the Interior’s National Atlas of the United
States (which is no longer available, but was hosted by data.gov). The dataset was clipped to the upper great lakes
region (Minnesota, Michigan, and Wisconsin) to reduce storage size. Additional raster images were added courtesy
of the TerraSIP project at the University of Minnesota. When using this tutorial, you are encouraged to use your own
dataset.

Like MapServer itself, this tutorial is open and customizable to anyone. This was done in the hope that someone (or
some folks) will help design and develop it further.

Download the data (and all html files) for this tutorial at https://download.osgeo.org/mapserver/docs/
mapserver-tutorial.zip .

Before Using the Tutorial
There are some prerequisites to using this tutorial:

1. Users will need to have a web server installed and running on their computer. This web server has to have support
for common gateway interface (CGI) programs.

2. Users should have a basic understanding of web servers and internet security. A poorly configured web server
can easily be attacked by malicious people. At the very least your software installation will be corrupted and
you’ll lose hours of productivity, at worst your computer can be used to attack other computers on the internet.

3. It is recommended that users of this tutorial read the /ntroduction to MapServer before proceeding with this
tutorial.

4. To use this tutorial, users will need to have a MapServer CGI program (mapserv or mapserv.exe) installed in
their systems. MapServer source code is available for download here. Documentation exists on how to compile
and install MapServer:

e for UNIX users, please read the MapServer UNIX Compilation and Installation HOWTO.
* Windows users should read the MapServer Win32 Compilation and Installation HOWTO

In addition, precompiled binaries exist for a number of platform (see the download page).

Windows, UNIX/Linux Issues
Paths

This tutorial is packaged for Windows users, but should work with minimal changes on UNIX or other platforms. The
main differences are the paths in the map files. Windows users can specify the drive letter of the hard disk where their
tutorial files reside. Here’s an example:

A UNIX map file might include a parameter like this:

[SHAPEPATH "/data/projects/tutorial/data" ]

In Windows, the same parameters might look like this:

[SHAPEPATH "C:/ms4w/apps/tutorial/data" ]
or:
[SHAPEPATH "C:\ms4w\apps\tutorial\data" ]

Notice that either slash or backslash works in Windows. The usual backslash may work well for you if you want to
make a distinction between virtual (as in URLs or web addresses) and local paths in your map file. However, if you plan
to move your application to UNIX at some point, you’ll have the tedious task of switching all backslashes to slashes.
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While we’re on the subject of paths, keep in mind that paths in mapfiles are typically relative to the directory where
the mapfile is stored. When working with HTML template files, paths are relative to the web server’s root directory.
i.e., “/tutorial/” is relative to “https://demo.mapserver.org/”. Please read this for a few insights on URLSs.

Executable

Another issue is that UNIX executable files don’t contain a .EXE extension, but they do in Windows. So you might
have to adjust all instances of “/cgi-bin/mapserv.exe” to “/cgi-bin/mapserv”.

Other Resources

Other documentation exist to give you better understanding of the many customizations MapServer offer. Please visit
the MapServer documentation page at https://mapserver.org/documentation.html . There you will find many HOWTO
documents, from getting started to using MapScript, a scripting interface for MapServer.

Back to Tutorial home | Proceed to Section 1

2.1.2 Section 1: Static Maps and the MapFile

» Take a vector dataset. Any vector datatype supported by GDAL. We can use MapServer to display that vector
dataset in a web browser. Look...

— Example 1.1 - A map with a single layer

* We can display the same Shapefile dataset repeatedly. We can display the polygon attributes in one LAYER and
the line attributes in another. ..

— Example 1.2 - A map with two layers
* And we can select which parts of the Shapefile dataset to display. We do this using the CLASS object. ..
— Example 1.3 - Using classes to make a “useful” map
* We can also label our maps. ..
— Example 1.4 - Labeling layers and label layers
* Or add raster data such as satellite images, aerial photographs, or shaded reliefs. ..
— Example 1.5 - Adding a raster layer
* We can reproject our data from just about any projection to just about any... Yeah, check it out!
— Example 1.6 - Projection/Reprojection
* And we can use layers from other map servers on the Internet (for example WMS servers). ..
— Example 1.7 - Adding a WMS layer
* MapServer can output to various formats such as PDF and GeoTIFF.
— Example 1.8 - A different output format
* MapServer not only generates static maps, it can also create interactive maps. ..

— Example 1.9 - The difference between map mode and browse mode

Back to Tutorial home | Proceed to Section 2
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2.1.3 Section 2: CGI variables and the User Interface

So far we have only looked at the mapfile when creating maps. In creating web mapping applications, it is usually our
intention to make maps that can be changed by the user (of the application) interactively. That is, a user should be able
to change the content of (or the information in) the map. To accomplish this interactivity, we use the MapServer HTML
templates.

HTML Templates

A MapServer HTML template is essentially an HTML file with a few MapServer specific tags. These tags are the
MapServer CGI variables and are enclosed in square brackets “[]”. When the MapServer CGI program processes an
application, it first parses the query string and the mapfile, and produces the necessary output. Some of this output
will need to be written to the HTML template file which you would have to also specify in the mapfile using the web
template keyword (or in a separate HTML initialization file). The CGI program will replace all the variables in the
HTML template with the proper value before sending it back to the web browser. If you are to directly view an HTML
template in a web browser, there won’t be any maps rendered and you will instead get blank images and other junk.

Variables

MapServer provides several variables for web mapping: the “img” variable which you’ve seen in Example 1.9 is but
one example. There area few core CGI variables originally designed as part of the mapping interface but practically
all the mapfile parameters can be defined as variables. The definitive reference to the MapServer CGI variables can be
found here.

‘We can also define our own variables, which MapServer will pass along to our application. For example, we can create
a variable called “root” to represent the root directory of this tutorial, the value for “root” will then be “/tutorial”.
When the MapServer CGI program processes our HTML template, it will replace every instance of he “[root]” tag
with “/tutorial”. You will see this in action for each of the following examples.

Run-time Substitution

Since MapServer 8.0.1, this tutorial uses MapServer’s Run-time Substitution to pass the template name through the url,
such as ... &template=example2-2.html. The associated mapfile’s WEB object contains a %template% variable, and a
VALIDATION object with a regular expression to allow the “template=" variable’s possible values through the url.

WEB
TEMPLATE '%template%'

VALIDATION
"template
END
END

example2*"

Examples
So, let’s build an interactive interface for our application...

» Users of a web mapping application should be able to pan and zoom on the map: Example 2.1 - Pan and Zoom
Controls

* They also should be able to turn on and off layers on a map: Example 2.2 - Layer Control
* A map should always include a scalebar. Example 2.3 - Adding a Scalebar

* If users are to navigate through the map, a reference map should be provided: Example 2.4 - Adding a Reference
Map

* The map should include a legend. Example 2.5- Adding a Legend
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Back to Section 1 index | Proceed to Section 3

2.1.4 Section 3: Query and more about HTML Templates

To learn more about query and HTML templates with MapServer, see examples 3.1 to 3.4 in the Tutorial Viewer.

Back to Section 2 index | Proceed to Section 4

2.1.5 Section 4: Advanced User Interfaces

To learn more about advanced navigation such as pan and rubber-band zoom with Javascript and MapServer CGI, see
examples 4.1 to 4.4 in the Tutorial Viewer.

Back to Section 3 index | Tutorial home

Begin tutorial
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Introduction

The University of Minnesota’s MapServer is an open-source and freely available map rendering engine for the web.
Due to its open-source nature, it can be compiled on a wide variety of platforms and operating systems. We will focus
on how to obtain, compile and install MapServer on UNIX-like platforms.

Note

Detailed configuration options are maintained in the INSTALL.CMAKE file packaged at the root of the source
directory:

Tip

The minimum CMake version required is 3.0 as of the MapServer 7.6.0 release

You might also check the MapServerCompilation wiki page for additional information.

Compiler Requirements

As of MapServer 8.0, a C++11 and C99 capable compiler is required to build MapServer. This means for example
using GCC 4.8 or more recent, or CLang 3.3 or more recent.

Obtaining the necessary software

You can obtain the MapServer source code as well as the demo package from the download section.

You can also get the latest MapServer source code from git.

Secure your installation

During your installation and configuration, it is strongly recommended to review the security steps for the MAP= call
to the MapServer executable, by setting MS_MAP_PATTERN or MS_MAP_NO_PATH or hiding the MAP= parameter
on public servers, as recommended in the document Limit Mapfile Access. All possible environment variables to secure
your server are listed in Environment Variables.

Required External Libraries

e GDAL: the GDAL library allows MapServer to read a variety of geospatial raster formats (GDAL) and vector
formats (OGR). It can be downloaded at https://gdal.org/. (some platforms refer to this library as libgdal-dev)

e PROJ: PROJ provides projection support for MapServer. Version 4.4.6 or greater is required.
* libpng: libpng should be on your system by default. Versions back to 1.2.7 should work.
* FreeType: Version 2.x or above is required.

* libjpeg: libjpeg allows MapServer to render images in JPEG format. A sufficient version should be installed by
default on your system (probably version 6b from 1998).

Warning

Direct JPEG support was deprecated in MapServer 5.8+, and you should now depend on GDAL for raster
read support in MapServer. JPEG support is however still required for producing (i.e. writing) images.
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Hig

* zlib: Zlib should be on your system by default. Though not used directly by MapServer, it’s a mandatory depen-
dency of libpng.

hly Recommended Libraries

e libcurl: libcurl is the foundation of OGC (WFS/WMS/WCS) client and server support. Version 7.10 or greater
is required.

Optional External Libraries

* GEOS:
Added in version 4.10.

GEOS allows MapServer to do spatial predicate and algebra operations (within, touches, etc & union, difference,
intersection).

e libxml:
Added in version 4.10.
libxml is required to use OGC SOS support in MapServer

* Oracle Spatial OCI: The client libraries for your platform are available for download from Oracle’s website.
Ideally, your client library matches the database you are querying from, but this is not a hard requirement.

* libpq: libpq is required to support the use of PostGIS geometries within the PostgreSQL database. Ideally, your
client library matches the database you are querying from.

* giflib: libgif / libgif is is used for reading GIF files used as PIXMAP symbols.

* FastCGI: FastCGI is a popular protocol for interfacing MapServer with various web servers. You will need to
install the development package. More details on how to use this feature in MapServer is here FastCGI. On
Ubuntu, that would be:

[$ apt-get -y install libfcgi-dev

)

* Cairo (SVG, PDF) support: This library is required to produce PDF and SVG outputs. If you’re on an ubuntu
system, it can be installed with “apt-get install -y libcairo2-dev”

e KML support: This renderer is has no external dependency.
e HarfBuzz:
Added in version 7.0.

Support complex script shaping (to simplify: the tool that will insert ligatures between characters). Harfbuzz
algorithms will be applied on text strings that have been determined to not be latin (i.e. the slowdown induced
by harfbuzz is limited to those languages that actually require shaping). Requires FriBidi.

See also

rfc98

* MySQL: Support joining with MySQL (the WITH_MYSQL option).
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Optional Features

¢ Cairo SVG parser support: The WITH_SVGCAIRO option is part of a proposal to improve SVG support. Using
this feature requires installing the libsvg-cairo library available here: https://www.cairographics.org/snapshots/
. You will need to compile and install cairo, libsvg, and libsvg-cairo.

* SVG support can be enabled either through the unmaintained libsvg / libsvg-cairo combo, or through librsvg (the
WITH_RSVG option) at the cost of more dependencies. Use librsvg if your distro provides a package for it, or
fall back to libsvgcairo if the cost of compiling the librsvg dependencies is too important.

Anti-Grain Geometry Support

Since version 5.0 MapServer supports the AGG rendering backend. MapServer 5.6+ embeds it directly in the source
tree and you do not have to do anything special to have support for it.

OGC Support

MapServer provides support for many OGC specifications. For an overview, see MapServer OGC Specification sup-
port.

WMS support

WMS Server

Support for WMS server is automatically enabled.

You can check it by looking for the following in your configure output:

[—— * WMS SERVER: ENABLED

If, for some reason you don’t want WMS support, you can force it off using “-DWITH_WMS=0OFF”.

More information on using this feature is available in WMS Server.

WMS Client

Cascading is also supported. This allows MapServer to transparently fetch remote layers over WMS, basically acting
like a client, and combine them with other layers to generate the final map.

In order to enable this feature, you will need to pass the WITH_CLIENT_WMS option to the configure script.
MapServer will automatically look for libcurl, which is also required.

To verify that this feature is enabled, check the configure output for:

[__ * WMS CLIENT: ENABLED

Note

This feature is disabled by default, you have to specifically request it.

More information on using this feature is available in WMS Client.
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WFS support
WFS Server

Support for WFS server is enabled by default. GDAL (actually OGR) and PROJ support are required.

To verify that this feature is enabled, check the configure output for:

[—— * WFS SERVER: ENABLED

If, for some reason you don’t want WFS support, you can force it off using “-DWITH_WFS=OFF”.

More information on using this feature is available in WF'S Server.

WFS Client

MapServer can also act as a WES client. This effectively means that MapServer reads it’s data from a remote server’s
WES output and renders it into a map, just like it would when reading data from a shapefile.

In order to enable this feature, you will need to make sure you have GDAL (actually OGR) built with Xerces support
and PROJ support, and pass the WITH_CLIENT_WFS option to your configure script. MapServer will automatically
look for libcurl, which is also required.

To verify that this feature is enabled, check the configure output for:

[__ * WFS CLIENT: ENABLED

Note

This feature is disabled by default, you have to specifically request it.

More information on using this feature is available in WFS Client.

WCS Server

Support for WCS server is enabled by default. WCS must be compiled against certain libraries. More information on
this service is available in WCS Server.

To verify that this feature is enabled, check the configure output for:

[—— * WCS SERVER: ENABLED

If, for some reason you don’t want WCS support, you can force it off using “~-DWITH_WCS=0OFF”.

SOS Server

Support for SOS is enabled by using the WITH_SOS option. More information on this service is available in SOS

Server.

To verify that this feature is enabled, check the configure output for:

{—— * SOS SERVER: ENABLED
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Note

This feature is disabled by default, you have to specifically request it.

Spatial Warehousing

MapServer can use a wide variety of sources of data input. One of the solutions growing in popularity is to use spatially
enabled databases to store data, and to use them directly to draw maps for the web.

Here you will find out how to enable MapServer to talk to one of these products. Please refer to the MapFile reference
for more details on how to use these. This section only details how to compile MapServer for their use.

PostGIS

PostGIS adds support for geographic objects to the PostgreSQL object-relational database. In effect, PostGIS “spatially
enables” the PostgreSQL server, allowing it to be used as a backend spatial database for geographic information systems
(GIS), much like ESRI’'s SDE or Oracle’s Spatial extension. PostGIS is included in many distributions’ packaging
system, but you can also roll your own if needed.

MapServer can use PostGIS as a data source. PostGIS support is enabled by default.

To verify that this feature is enabled, check the configure output for:

[__ * POSTGIS: /usr/local/pgsql/lib/1libpq.so

If, for some reason you don’t want PostGIS support, you can force it off using “-DWITH_POSTGIS=OFF”. To
help CMake find your PostGIS installation, you can use the CMAKE_PREFIX PATH option (for instance ‘-
DCMAKE_PREFIX_PATH=/usr/local/pgsql”).

Oracle Spatial

Oracle’s Spatial is also supported by MapServer. In order to connect to it, you will need to compile MapServer against
the Oracle libraries by using the WITH_ORACLESPATIAL option. You will very likely need an ORACLE_HOME
environment variable set to have it configure things correctly.

To verify that this feature is enabled, check the configure output for:

[—— * Oracle Spatial: <path to oracle spatial shared library>

Compiling

First prepare the ground by making sure all of your required and/or recommended libraries are installed before at-
tempting to compile MapServer. This will make your life much less complicated ;). Here is the order that I usually
use:

1. Compile GDAL. Describing how to compile GDAL is beyond the scope of this document. If you have require-
ments for lots of different formats, make sure to install those libraries first. I often find that building up a GDAL
library often takes as long as compiling MapServer itself!

2. Compile PROJ. PROIJ (formerly PROJ.4) is a straight-forward configure/make/make install library.

3. Compile libcurl. libcurl is a straight-forward configure/make/make install library. This library is only used
along with other features, so “—with-curl-config” won’t do anything unless something like “~with-wmsclient” or
“—with-wfsclient” is also selected.
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Note

If you want to configure MapServer to use SSL when accessing a WMS/WES server libcurl must be config-
ured / compiled with the “~with-ssl”” option. Details about how to set this up is available in Accessing OGC
services over HTTPS.

4. Compile/install optional libraries. These might include PostGIS, Oracle Spatial, AGG, Ming, PDFlib, or MyGIS.
Mix and match as you need them.

5. Unpack the MapServer tarball and cd into the MapServer directory:

$ tar -zxvf mapserver-X.Y.Z.tar.gz

6. Create the build directory and configure your environment.

Create the build directory:

$ cd mapserver-X.Y.Z
$ mkdir build
$ cd build

Configure your environment using “cmake” (this is an example):

$ cmake -DCMAKE_INSTALL_PREFIX=/opt \
-DCMAKE_PREFIX_PATH=/usr/local/pgsql/91:/usr/local:/opt \
-DWITH_CLIENT_WFS=ON \
-DWITH_CLIENT_WMS=ON \
-DWITH_CURL=ON \
-DWITH_SOS=ON \
-DWITH_PHP=ON \
-DWITH_PERL=ON \
-DWITH_RUBY=ON \
-DWITH_JAVA=ON \
-DWITH_CSHARP=ON \
-DWITH_PYTHON=ON \
-DWITH_SVGCAIRO=ON \
-DWITH_ORACLESPATIAL=ON \
-DWITH_MSSQL2008=0N \
../ >../configure.out.txt

Note

As of MapServer 7.4.0, you can pass the —-WITH_PHPNG=ON argument for the new PHP 7 support through
the SWIG API.

The following options are enabled by default (version 7.0: WITH_PROJ, WITH_WMS, WITH_FRIBIDI,
WITH_HARFBUZZ, WITH_ICONV, WITH_CAIRO, WITH_FCGI, WITH_GEOS, WITH_POSTGIS,
WITH_GDAL, WITH_OGR, WITH_WFS, WITH_WCS, WITH_LIBXML2, WITH_GIF.

If you want to also build a static version of the Ilibrary, the BUILD_STATIC and
LINK_STATIC_LIBMAPSERVER options can be used,

There are a number of other options available. For an up-to-date list of available CMake options, refer to the
CMakeLists.txt.
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It can be a good idea to place the configuration commands in a file and change its mode to executable (+x) to
save typing and have a record of how MapServer was configured.

7. Now that you have configured your build options and selected all the libraries you wish MapServer to use, you're
ready to compile the source code.

This is actually quite simple, just execute “make’:

s make ]

8. Install the MapServer libraries:

[# make install

To make sure all went well, look for the file called mapserv:

$ 1s -al mapserv
-rwxr-xr-x 1 user user 13745 mars 11 17:45 mapserv

A simple test is to try and run it:

$ ./mapserv
This script can only be used to decode form results and
should be initiated as a CGI process via a httpd server.

The message above is perfectly normal, and means exactly what it says. If you get anything else, something went
terribly wrong.

Installation

MapServer binary

The MapServer program itself consists of only one file, the “mapserv” binary executable. This is a CGI executable,
meant to be called and run by your web server.

In this section, we will assume you are running Apache under its default directory structure in /usr/local/apache2. You
may need to have privileges to edit your httpd.conf (the main apache configuration file), or have someone (such as your
webmaster) help you with the configuration details.

If you don’t have apache installed, and you want apache, php, fastcgi, etc, that might look something like this:

$ apt-get install -y apache2 apache2-mpm-worker libapache2-mod-fastcgi
$ a2enmod actions fastcgi alias
$ apt-get install libapache2-mod-php5 php5-common php5-cli php5-fpm php5

The main goal is to get the “mapserv” binary installed in a publicly accessible directory that is configured to run CGI
programs and scripts.

1. Locate your cgi-bin directory. Under a default configuration, the CGI directory is “/usr/local/apache2/cgi-bin”
(RedHat: “/home/httpd/cgi-bin”, Debian: “/ust/lib/cgi-bin”). If you're using apache, there should be a ScriptAl-
ias directive in your http.conf, or default site, something like:

$ cat /etc/apache2/sites-available/default | grep 'cgi-bin'
ScriptAlias /cgi-bin/ /usr/lib/cgi-bin/

2. Locate the installation path of your freshly compiled mapserv executable. This is shown when you run “make
install”, something like this:
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-- Installing: /usr/local/bin/mapserv
-- Set runtime path of "/usr/local/bin/mapserv" to
"/usr/local/lib: /usr/local/pgsql/91/1ib"

3. You’ll want to setup a symlink to that executable from your cgi-bin directory:

[# In -s /usr/local/bin/mapserv /usr/lib/cgi-bin/mapserv

Warning

Make sure you are linking against the installed mapserv file (after running ‘make install’) and NOT against
where it was compiled in your source tree.

Testing your new Install

Placing the mapserv file in this directory makes it accessible by the following URL: “http://yourhostname.com/cgi-bin/
mapserv”. When accessing this URL through your web client, you should expect the following output if all has worked
well: “No query information to decode. QUERY_STRING is set, but empty.” If you get this message, you're done
installing MapServer.

Common problems
File permissions

The most common problem one is likely to encounter when attempting to install the binary are permissions issues:

* You do not have write permissions into your web server’s CGI Directory. Ask your webmaster to install the file
for you.

* The web server gives you a “403 Permission denied” error. Make sure the user the web server runs as (usually
“nobody”) has execute permission on the binary executable. Making the file world executable is perfectly fine
and safe:

[$ chmod o+x mapserv

Apache errors

You may receive a few different type of errors as well if your web server configuration isn’t right:

* 500 Internal server error: This is a fairly generic error message. All it basically tells you is that the web server
was unsuccessful in running the program. You will have to consult the web server’s error log to find out more,
and may need to enlist the help of your webmaster/system administrator. The apache docs also have pointers on
setting up cgi-bin.

Check your server logs $ tail /var/log/apache2/error.log

Where to go once you’ve got it compiled

The An Introduction to MapServer document provides excellent coverage of getting started with MapServer.
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3.1.2 Compiling on Win32
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Warning

This part of the documentation is outdated. nmake is no longer used. cmake is used also for Win32. cmake
instructions can be found on https://github.com/MapServer/MapServer/blob/main/README.WIN32. See also
https://github.com/MapServer/MapServer/blob/main/appveyor.yml.

Introduction
This document provides a simple set of compilation procedures for MapServer on Win32 platforms.

If you’ve made it this far, chances are you already know about MapServer and are at least tempted to try compiling it
for yourself. Pre-compiled binaries for MapServer are available from a variety of sources. Refer to windows. Building
MapServer for win32 platforms can be a daunting task, so if existing binaries are sufficient for your needs, it is strongly
advised that they be used in preference to trying to build everything from source.

However, there can be a variety of reasons to want to build MapServer from source on win32. Reasons include the
need to enable specific options, to build with alternate versions of support libraries (such as GDAL), the desire for
MapScript support not part of the core builds, the need to debug and fix bugs or even to implement new features in
MapServer. To make it easy for users and developers, I've made a list of steps to compile MapServer. Background
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information is provided in each step, along with examples. Each example is a continuation of the previous one and in
the end will produce the MapServer DLL (libmap.dll), the CGI program (the mapserv.exe), and utility programs.

Warning

This document may refer to older library versions. You may want to try to use more recent library versions for your
build.

Compiler Requirements

As of MapServer 8.0, a C++11 and C99 capable compiler is required to build MapServer. This means for example
using Microsoft Visual Studio 2015 or more recent.

Compiling

If you are new to Windows programming, please follow this document carefully. The compilation steps are fairly simple
but I’ve added a few blurbs in each step to help you understand how MapServer compiles. For the more experienced
programmers, perhaps reading the README.Win32 that accompanies the MapServer source code would be more
useful. For those who are antsy, compiling MapServer involves download and unpacking the source codes, editing the
make files, and invoking Microsoft’s Visual C++ compiler from the command prompt. The resulting mapserv.exe is
the CGI program that installs in the cgi-bin directory of your web server.

For those who are willing to take the time, the compilation steps follow.

Set up a Project Directory

Before you start to compile MapServer, I recommend creating a directory called “projects” where you can put the
source code for MapServer and its supporting libraries. Since you will be working with DOS-style commands, you
might as well get used to the Windows command prompt. For Windows 95/98 users the command processor would be
called command.com. For Windows NT/2000/XP, it would be cmd.exe. So fire up the old command prompt and go to
the drive where you want to create the project directory.

Here is an example of how to create a directory called projects on the C: drive:

[C :\Users> mkdir C:\Projects J

To go to that directory:

C:\Users> cd \Projects
C:\Projects>

From the projects directory, you can extract the source codes for MapServer and its libraries. Now you’re ready to
download the source codes.

Download MapServer Source Code and Supporting Libraries

After creating a project directory, download the MapServer source code and the codes for the supporting libraries and
save the source code packages in the newly created “projects” directory. These source codes are usually packaged as
ZIP, or as UNIX TAR and GZIP files. You’ll need a software that can unzip these packages. 7-Zip is an example of
software that can handle these files.

Cygwin is a free, open-source software package which is a port of these tools on Windows. You can use the gzip and
tar utilities from this tool collection. Cygwin is available from http://www.cygwin.com.

In order to compile the MapServer CGI program, you must download a few required and optional libraries. At its
simplest configuration, MapServer only requires the GD (to provide the image output) and REGEX (to provide regular
expression support) libraries. This configuration allows the developer/data provider to use shapefiles as input and,
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depending on the version of GD library used, GIF or PNG images as output. Additional libraries are needed for input
data in alternative formats. The libraries that work with MapServer are listed below.

The MapServer source code

The MapServer source code can be downloaded from the download page. If you’d like to get the current development
version of the software, following the nightly snapshot link under the Interim Builds title. The absolute latest copy of
the source code can be obtained from git; however, the GitHub repository does not contain several important source
files (maplexer.c, mapparser.c and mapparser.h) normally generated on unix, so if possible, using a nightly snaphot is
substantially easier than working directly from git.

Required Libraries

GD Library:
MapServer uses the GD graphics library for rendering map images in GIF, PNG and JPEG format. These map
images are displayed in web browser clients using the MapServer CGI. The current official version of GD is
2.0.33. The distributed makefiles are setup to use the prebuilt GD Win32 DLL binaries which include GD,
libjpeg, libpng, libz, libgif and FreeType 2 all within one DLL. This package is generally listed as “Windows
DLL .zip” and the latest version is normally available at http://www.boutell.com/gd/http/gdwin32.zip.

Regex:
Regex is the regular expression library used by MapServer. It can be downloaded at http://ftp.gnu.org/old-gnu/
regex/regex-0.12.tar.gz

Optional Libraries

JPEG library:
This library is required by GD to render JPEG images, if building GD from source. You may download this
library at http://www.ijg.org/files/jpegsrc.v6b.tar.gz

PNG library:
This library is required by GD to render PNG images, if building GD from source. You may download this
library at http://sourceforge.net/projects/libpng/

Zlib:
This library is required by libpng to provide graphics compression support. It can be downloaded at https:
/lzlib.net/ .

FreeType 2:
FreeType provides TrueType support in MapServer via GD. We only need to build FreeType separately if building
GD from source. It can be downloaded at http://gnuwin32.sourceforge.net/packages/freetype.htm .

PROJ:
PROJ provides on-the-fly projection support to MapServer. Users whose data are in different projection systems
can use this library to reproject into a common projection. It is also required for WMS, WES or WCS services.

GDAL/OGR:
The GDAL/OGR library allows MapServer to read a variety of geospatial raster formats (GDAL) and vector
formats (OGR). It can be downloaded at https://gdal.org/.

ArcSDE:
ArcSDE is an ESRI proprietary spatial database engine. Most users will not have access to it but if you have
ArcSDE license, you can use its libraries to give MapServer access to SDE databases.

EPPL7:

This library allows MapServer to read EPPL7 (“Environmental Planning and Programming
Language”) datasets, as well as the older Erdas LAN/GIS files. This library is set as a default library in
MapServer so there’s no special source code to download.
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Now that you have reviewed the libraries that provide support to MapServer, it is time to decide which ones to compile
and use. We will work with the pre-built GD distributed on Boutell.com with PNG, GIF, JPEG, and FreeType “built
in”. If you want to provide OGC Web Services (ie. WMS, WFES) or want to perform on the fly reprojection then the
PROJ library will be needed. If you need additional raster and vector data sources consider including GDAL/OGR
support. GDAL is also required for WCS service.

Our example calls for the required libraries and on-the-fly projection support so we need to download GD, regex, and
PROIJ libraries. Go ahead and get those libraries.

Set Compilation Options

MapServer, like many of it’s support libraries, comes with a Visual C++ makefile called Makefile.vc. It includes the
file nmake.opt which contains many of the site specific definitions. We will only need to edit the nmake.opt file to
configure the build for our local site options, and support libraries. The Makefile.vc, and nmake.opt template file have
been provided by Assefa Yewondwossen, and the DM Solutions folks.

As of MapServer 4.4, the default MapServer build options only include GD, and regex. MapServer is built using the
/MD option (which means MSVCRT.DLL should be used), so if any support libraries are being built statically (rather
than as DLLs) we need to use /MD when building them as well. By default modern PROJ builds use /MD so we should
be able to use the default PROJ build without tweaking.

The example will compile with the GDWin32 pre-built DLL as well as regex-0.12, and PROJ. The PROJ support will
ensure we can enable MapServer OGC-WMS compatibility. Use notepad or another text editor to open the nmake.opt
file and make the following changes.

Comments

Use the pound sign ( # ) to comment out the lines that you want to disable, or remove the pound sign to enable an option
for NMAKE.

A. Enable PROJ support, and update the path to the PROJ directory. Uncomment the PROJ= line, and the PROJ_DIR=
line as follows, and update the PROJ_DIR path to point to your PROJ build.

# Reprojecting.

# If you would like MapServer to be able to reproject data from one
# geographic projection to another, uncomment the following flag

# PROJ distribution (cartographic projection routines). PROJ is

# also required for all OGC services (WMS, WFS, and WCS).

#

# For PROJ_DIR use full path to PROJ distribution

PROJ=-DUSE_PROJ] -DUSE_PROJ_API_H

PROJ_DIR=c:\projects\proj-4.4.9

If you look down later in the file, you can see that once PROJ is enabled, MapServer will be linked with proj_i.lib, the
PROJ stub library, meaning that MapServer will be using the PROJ.DLL as opposed to statically linking in PROJ.

B. Uncomment the WMS option.

# Use this flag to compile with WMS Server support.

# To find out more about the OpenGIS Web Map Server Specification go to
# http://www.opengis.org/

WMS=-DUSE_WMS_SVR

C. Update to use GD. Here’s what it should look like in our example.

GD_DIR=c: /projects/gdwin32
GD_LIB=$(GD_DIR) /bgd.lib
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Note: As distributed the GDWin32 binary build does not include the bgd.lib stub library. It is necessary to run the
makemsvcimport.bat script in the gdwin32 directory first.

D. Make sure the regex path is set correctly. In order for the “delete” command in the “nmake /f makefile.vc clean”
target to work properly it is necessary to use backslashes in the REGEX_DIR definition.

# REGEX Library

#

# VC++ does not include the REGEX library... so we must provide our one.

# The following definitions will try to build GNU regex-0.12 located in the

# regex-0.12 sub-directory.

# If it was not included in the source distribution, then you can get it from:

ftp://ftp.gnu.org/pub/gnu/regex/regex-0.12.tar.gz
Provide the full path to the REGEX project directory
You do not need this library if you are compiling for PHP mapscript.
# In that case the PHP regex library will be used instead
|TFNDEF PHP
REGEX_DIR=c:\projects\regex-0.12
ENDIF

FH H

Your Makefile is now set.

Compile the Libraries

Before compiling MapServer, you must first compile its supporting libraries. How this is done varies for each library.
For the PROJ library a nmake /f makefile.vec command in the proj-4.4.9src directory should be sufficient. The regex-
0.12 code is actually built by the MapServer build process, so you don’t need to do anything there.

Compiling libcurl

Previously, curl libraries can be compiled using the following command:

[nmake /f makefile.vc6 CFG=release J

This creates a static library, libcurl.lib, to which you compile against. Versions newer than version 7.10.x should be
compiled as dynamic library. This is accomplished using the command:

[nmake /f makefile.vc6 CFG=release-dll ]

You will then need to edit MapServer’s nmake.opt to replace the CURL_LIB variable with this line:

[CURL_LIB = $(CURL_DIR)/1lib/libcurl_imp.1ib J

Compile MapServer

Once you have compiled the supporting libraries successfully, you are ready to take the final compilation step. If you
have not already done so, open a command prompt and set the VC++ environment variables by running the vcvars32.bat
usually located in C:Program FilesMicrosoft Visual StudioVC98binvcvars32.bat.

C:\Users> cd \projects\MapServer
C:\Projects\MapServer&> C:\Program Files\Microsoft Visual Studio\VC98\Bin\vcvars32.bat"
C:\Projects\MapServer>

(continues on next page)
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(continued from previous page)

Setting environment for using Microsoft Visual C++ tool.
C:\Projects\MapServer>

Now issue the command: nmake /f Makefile.vc and wait for it to finish compiling. If it compiles successfully, you
should get mapserver.lib, libmap.dll, mapserv.exe, and other .EXE files. That’s it for the compilation process. If you
run into problems, read section 4 about compiling errors. You can also ask for help from the helpful folks in the
MapServer-dev e-mail list.

Compiling MapServer with PostGIS support

To compile PostGIS support into MapServer, here’s what you need to do:

1.

A I

download the PostgreSQL 8.0.1 (or later) source from: ftp://ftp.heanet.ie/pub/postgresql/source/
I extracted them to C:projectspostgresql-8.0.1

download the Microsoft Platform SDK otherwise you get link errors on shfolder.lib.

compile libpq under C:projectspostgresql-8.0.1srcinterfaceslibpq using the win32.mak makefile

copy everything from C:projectspostgresql-8.0.1srcinterfaceslibpgrelease to  C:projectspostgresql-
8.0.1srcinterfaceslibpq as the MapServer makefile will try to find it there

Define the following in the nmake.opt for MapServer: POSTGIS =-DUSE_POSTGIS POSTGIS_DIR
=c:/projects/postgresql-8.0.1/src

nmake /f makefile.vc

don’t forget to copy libpq.dll (from C:projectspostgresql-8.0.1srcinterfaceslibpqrelease) into a location where
MapServer can find it.

Common Compiling Errors

Following are a few common errors you may encounter while trying to build MapServer.

* Visual C++ Tools Not Properly Initialized.

C:\projects\MapServer> nmake -f /makefile.vc
'nmake' is not recognized as an internal or external command,
operable program or batch file.

This occurs if you have not properly defined the path and other environment variables required to use MS Vi-
sualC++ from the command shell. Invoke the VCVARS32.BAT script, usually with the command C:Program
FilesMicrosoft Visual StudioVC98binvcvars32.bat or something similar if visual studio was installed in an
alternate location. To test if VC++ is available, just type “nmake” or “cl” in the command shell and ensure it is
found.

Regex Build Problems.

regex.obj : error LNK2001l: unresolved external symbol _printchar
libmap.dll : fatal error LNK1120: 1 unresolved externals

NMAKE : fatal error U1077: 'link' : return code '0x460'

Stop.

This occurs if you use the stock regex-0.12 we referenced. I work around this by commenting out the “extern”
statement for the printchar() function, and replacing it with a stub implementation in regex-0.12regex.c.

//extern void printchar ();
void printchar( int i ) {}
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* GD Import Library Missing.

LINK : fatal error LNK1104: cannot open file 'c:/projects/gdwin32/bgd.lib’
NMAKE : fatal error U1077: 'link' : return code '0x450'
Stop.

If you are using the pre-built GD binaries, you still need to run the makemsvcimport.bat script in the gdwin32
directory to create a VC++ compatible stub library (bgd.lib).

Installation

The file we are most interested in is mapserv.exe. The other executable files are the MapServer utility programs.

See also

MapServer Utilities

to learn more about these utilities.

To test that the CGI program is working, type mapserv.exe at the command prompt. You should see the following
message:

This script can only be used to decode form results and
should be initiated as a CGI process via a httpd server.

You may instead get a popup indicating that a DLL (such as bgd.dll) is missing. You will need to copy all the required
DLLs (ie. bgd.dll, and proj.dll) to the same directory as the mapserv.exe program.

Now type mapserv -v at the command prompt to get this message:

MapServer version 4.4.0-beta3 OUTPUT=GIF OUTPUT=PNG OUTPUT=JPEG OUTPUT=WBMP
SUPPORTS=PROJ SUPPORTS=FREETYPE SUPPORTS=WMS_SERVER INPUT=SHAPEFILE
DEBUG=MSDEBUG

This tells us what data formats and other options are supported by mapserv.exe. Assuming you have your web server
set up, copy mapserv.exe, libmap.dll, bgd.dll, proj.dll and any other required DLLs to the cgi-bin directory.

You are now ready to download the demo application and try out your own MapServer CGI program. If you wish,
you can also create a directory to store the utility programs. I’d suggest making a subdirectory called “bin” under the
directory “projects” and copy the executables to that subdirectory. You might find these programs useful as you develop
MapServer applications.

Other Helpful Information

The MapServer Unix Compilation and Installation HOWTO has good descriptions of some MapServer compilation
options and library issues. I will write more about those options and issues on the next revision of this HOWTO.

The README documents of each of the supporting libraries provide compilation instructions for Windows.

The MapServer User community has a collective knowledge of the nuances of MapServer compilation. Seek their
advice wisely.
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— FAQ / Common Problems

Introduction

The PHP/MapScript module is a PHP dynamically loadable module that makes MapServer’s MapScript functions and
classes available in a PHP environment.

The original version of MapScript (in Perl) uses SWIG, but at that time SWIG did not support the PHP language, so
the PHP module had to be maintained separately and was not always in sync with other mapscripts. As of MapServer
7.4.0, PHP/MapScript is also available through the SWIG API.

The original PHP module was developed by DM Solutions Group and Mapgears and is currently maintained by Gate-
wayGeo and other contributors.

This document assumes that you are already familiar with certain aspects of your operating system:
* For Unix/Linux users, a familiarity with the build environment, notably make.

» For Windows users, some compilation skills if you don’t have ready access to a pre-compiled installation and
need to compile your own copy of MapServer with the PHP/MapScript module.

Which version of PHP is supported?

PHP MapScript was originally developed for PHP-3.0.14 but after MapServer 3.5 support for PHP3 was dropped. As
of the last update of this document, PHP 5.6 or more recent was required, and PHP 7 is recommended.

The best combinations of MapScript and PHP versions are:
* MapScript 7.4.0 with PHP 7.0 and up (through the new SWIG API)
* MapScript 4.10 with PHP 5.2.1 and up
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e MapScript 4.10 with PHP 4.4.6 and up

Note

As of MapServer 7.4.0, PHP 7 is available through the SWIG API, and all existing MapServer users are encouraged
to update their scripts for the new SWIG syntax; see the MapServer Migration Guide for example syntax.

How to Get More Information on the PHP/MapScript Module for MapServer

* For a list of all classes, properties, and methods available in the module:
— through SWIG (and PHP 7) see the SWIG API
— for the legacy module, see the PHP MapScript API reference document.

* More information on the original PHP/MapScript module can be found on the PHP/MapScript page on Map-
Tools.org.

e The MapServer Wiki also has PHP/MapScript build and installation notes and some php code snippets.

* As many users rely on MS4W for MapScript, you can also see user-contributed PHP 7 scripts through the SWIG
API, on the MS4W wiki.

* Questions regarding the module should be forwarded to the MapServer mailing list.

Obtaining, Compiling, and Installing PHP and the PHP/MapScript Module
Download PHP and PHP/MapScript

¢ The PHP source or the Win32 binaries can be obtained from the PHP web site.

* Once you have verified that PHP is installed and is running, you need to get the latest MapServer source and
compile MapServer and the PHP module.

Setting Up PHP on Your Server

Unix
¢ Check if you have PHP already installed (several Linux distributions have it built in).
¢ If not, see the PHP manual’s “Installation on Unix systems” section.

Windows

e MS4W (MapServer For Windows) is a popular product maintained by GatewayGeo that contains Apache, PHP,
and PHP/MapScript ready to use in a zipfile or installer. Several Open Source applications are also available for
use in MS4W.

* Windows users can follow steps in the Installing Apache, PHP and MySQL on Windows tutorial to install Apache
and PHP manually on their system.

* Window users running IIS can follow iis.net’s howto for installing PHP.

Note

When setting up PHP on Windows, make sure that PHP is configured as a CGI and not as an Apache module
because php_mapscript.dll is not thread-safe and does not work as an Apache module (See the Example Steps of a
Full Windows Installation section of this document).
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Build/Install the PHP/MapScript Module

Building on a Linux Box

NOTE: For UNIX users, see the README.CONFIGURE file in the MapServer source, or see the Compiling on Unix
HowTo.

* The main MapServer configure script will automatically setup the main makefile to compile php_mapscript.so
if you pass the -WITH_PHP=ON argument to the configure script.

Note

As of MapServer 7.4.0, you can pass the —-WITH_PHPNG=ON argument for the new PHP 7 support through
the SWIG API.

» Copy the php_mapscript.so library to your PHP extensions directory, and then use the dI() function to load the
module at the beginning of your PHP scripts. See also the PHP function extension_loaded() to check whether
an extension is already loaded.

Note

The dI() function was deprecated as of PHP 5.3.

* The file mapscript/php/examples/phpinfo_mapscript.phtml will test that the php_mapscript module is properly
installed and can be loaded.

* If you get an error from PHP complaining that it cannot load the library, then make sure that you recompiled and
reinstalled PHP with support for dynamic libraries. On RedHat 5.x and 6.x, this means adding “-rdynamic” to
the CLDFLAGS in the main PHP3 Makefile after running ./configure Also make sure all directories in the path
to the location of php_mapscript.so are at least r-x for the HTTPd user (usually ‘nobody’), otherwise dI() may
complain that it cannot find the file even if it’s there.

Building on Windows

» For Windows users, it is recommended to look for a precompiled binary for your PHP version on the MapServer
download page or use the MS4W installer.

* If for some reason you really need to compile your own Windows binary then see the README.WIN?32 file in
the MapServer source (good luck!).

Installing PHP/MapScript

Simply copy the file php_mapscript.dll to your PHP extensions directory (pathto/php/extensions)
Using phpinfo()

To verify that PHP and PHP/MapScript were installed properly, create a ‘.php’ file containing the following code and
try to access it through your web server:

<HTML>
<BODY>

<?php
if (PHP_OS == "WINNT" || PHP_OS == "WIN32")
{
dl("php_mapscript.dll");

(continues on next page)
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(continued from previous page)

}

else

{

d1("php_mapscript.so");
}
phpinfo();
7>

</BODY>
</HTML>

If PHP and PHP/MapScript were installed properly, several tables should be displayed on your page, and ‘MapScript’
should be listed in the ‘Extensions’ table.

Example Steps of a Full Windows Installation

Using MS4W (MapServer for Windows)
1. Download the latest MS4W base package.
2. Extract the files in the archive to the root of one of your drives (e.g. C:/ or D:/).
3. Double-click the file /ms4w/apache-install.bat to install and start the Apache Web server.
4

. In a web browser goto http://127.0.0.1. You should see an MS4W opening page. You are now running PHP,
PHP/MapScript, and Apache.

5. You can now optionally install other applications that are pre-configured for MS4W, which are located on the
MS4W download page.

Manual Installation Using Apache Server
1. Download the Apache Web Server and extract it to the root of a directory (eg. D:/Apache).
2. Download PHP and extract it to your Apache folder (eg. D:/Apache/PHP).

3. Create a temp directory to store MapServer created GIFs. NOTE: This directory is specified in the IMAGEPATH
parameter of the WEB Object in the Mapfile reference. For this example we will call the temp directory “ms_tmp”
(eg. E:/tmp/ms_tmp).

4. Locate the file httpd.conf in the conf directory of Apache, and open it in a text viewer (eg. TextPad, Emacs,
Notepad).

In the Alias section of this file, add aliases to the ms_tmp folder and any other folder you require (for this example
we will use the msapps folder):

Alias /ms_tmp/ "path/to/ms_tmp/"
Alias /msapps/ "path/to/msapps/"

In the ScriptAlias section of this file, add an alias for the PHP folder.

[ScriptAlias /cgi-php/ "pathto/apache/php/"

In the AddType section of this file, add a type for php files.

{AddType application/x-httpd-php .php

In the Action section of this file, add an action for the php.exe file.
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7.

[Action application/x-httpd-php "/cgi-php/php.exe"

. Copy the file php.ini-dist located in your Apache/php directory and paste it into your WindowsNT folder (eg.

c:/winnt), and then rename this file to php.ini in your WindowsNT folder.

If you want specific extensions loaded by default, open the php.ini file in a text viewer and uncomment the
appropriate extension.

Place the file php_mapscript.dll into your Apache/php/extensions folder.

Installation Using Microsoft’s IIS

(please see the Running MapServer on IIS document for uptodate steps)

1.

® Noow

10.

11.

12.
13.

Install IIS if required (see the IIS installation procedure).

2. Install PHP and PHP/MapScript (see above).
3.
4

Open the Internet Service Manager (eg. C/WINNT/system32/inetsrv/inetmgr.exe).

. Select the Default web site and create a virtual directory (right click, select New/Virtual directory). For this

example we will call the directory msapps.

In the Alias field enter msapps and click Next.

Enter the path to the root of your application (eg. “c:/msapps”) and click Next.
Set the directory permissions and click Finish.

Select the msapps virtual directory previously created and open the directory property sheets (by right clicking
and selecting properties) and then click on the Virtual directory tab.

Click on the Configuration button and then click the App Mapping tab.

Click Add and in the Executable box type: path/to/php/php.exe %s %s. You MUST have the %s %s on the end,
PHP will not function properly if you fail to do this. In the Extension box, type the file name extension to be
associated with your PHP scripts. Usual extensions needed to be associated are phtml and php. You must repeat
this step for each extension.

Create a temp directory in Explorer to store MapServer created GIFs.

Note

This directory is specified in the IMAGEPATH parameter of the WEB Object in the Mapfile. For this example
we will call the temp directory ms_tmp (eg. C:/tmp/ms_tmp).

Open the Internet Service Manager again.

Select the Default web site and create a virtual directory called ms_tmp (right click, select New/Virtual directory).
Set the path to the ms_tmp directory (eg. C:/tmp/ms_tmp) . The directory permissions should at least be set to
Read/Write Access.

FAQ / Common Problems

Questions Regarding Documentation

Q

Is there any documentation available?
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The main reference document is the SWIG API (or the legacy PHP MapScript reference), which de-
scribes all of the current classes, properties and methods associated with the PHP/MapScript module.

To get a more complete description of each class and the meaning of their member variables, see the
MapScript reference and the MapFile reference.

The MapServer Wiki also has PHP/MapScript build and installation notes and some php code snip-
pets.

Where can I find sample scripts?

Some examples are included in directory mapserver/mapscript/php/examples/ in the MapServer
source distribution. A good one to get started is fest_draw_map.phtml: it’s a very simple script
that just draws a map, legend and scalebar in an HTML page.

A good intermediate example is the PHP MapScript By Example guide (note that this document was
created for an earlier MapServer version but the code might be still useful).

As many users rely on MS4W for MapScript, you can also see user-contributed PHP 7 scripts through
the SWIG API, on the MS4W wiki.

The original example is the “Gmap demo”, download the whole source and data files from the Map-
Tools.org download page.

Questions About Installation

Q

A

How can I tell that the module is properly installed on my server?

Create a file called phpinfo.phtml with the following contents:

<?php dl("php_mapscript.so");
phpinfo();
7>

Make sure you replace the php_mapscript.so with the name under which you installed it, it could be
php_mapscript_74.so on Unix, or php_mapscript_74.dll on Windows

You can then try the second test page mapserver/mapscript/php/examples/test_draw_map.phtml.
This page simply opens a MapServer .map file and inserts its map, legend, and scalebar in an HTML
page. Modify the page to access one of your own MapServer .map files, and if you get the expected
result, then everything is probably working fine.

I try to display my .phtml or .php page in my browser but the page is shown as it would it
Notepad.

The problem is that your PHP installation does not recognize “.phtml” as a PHP file extension. As-
suming you’re using PHP under Apache then you need to add the following line with the other PHP-
related AddType lines in the httpd.conf:
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[AddType application/x-httpd-php .phtml J

For a more detailed explanation, see the Example Steps of a Full Windows Installation section of this
document.

Q
I installed PROJ (formerly "PROJ.4°), GDAL, and other support libraries on my system, they
are recognized by MapServer’s “configure’” as a system lib but at runtime I get an error:
“libproj.so.0: No such file or directory”.
A
You are probably running a RedHat Linux system if this happened to you. This happens because
the libraries install themselves under /usr/local/lib but this directory is not part of the runtime library
path by default on your system.
(I'm still surprised that “configure” picked PROJ as a system lib since it’s not in the system’s lib
path. .. probably something magic in autoconf that we’ll have to look into)
There are a couple of possible solutions:
1. Add a “setenv LD_LIBRARY_PATH” to your httpd.conf to contain that directory
2. Edit /etc/ld.so.conf to add /ust/local/lib, and then run “/sbin/ldconfig”. This will permanently
add /usr/local/lib to your system’s runtime lib path.
3. Configure MapServer with the following options:
[——with—proj:/usr/local --enable-runpath ]
and the /usr/local/lib directory will be hardcoded in the exe and .so files
I (Daniel Morissette) personally prefer option #2 because it is permanent and applies to everything
running on your system.
Q
Does PHP/MapScript have to be setup as a CGI? If so, why?
A
Yes, please see the PHP/MapScript CGI page in the MapServer Wiki for details.
Q
I have compiled PHP as a CGI and when PHP tries to load the php_mapscript.so, I get an
‘“undefined symbol: _register_list_destructors” error. What’s wrong?
A

Your PHP CGI executable is probably not linked to support loading shared libraries. The MapServer
configure script must have given you a message about a flag to add to the PHP Makefile to enable
shared libs.

Edit the main PHP Makefile and add “-rdynamic” to the LDFLAGS at the top of the Makefile, then
relink your PHP executable.

Note: The actual parameter to add to LDFLAGS may vary depending on the system you’re running
on. On Linux it is “-rdynamic”, and on *BSD it is “-export-dynamic”.
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Q
What are the best combinations of MapScript and PHP versions?

A
The best combinations are:

e MapScript 7.4.0 with PHP 7.0 and up (through the new SWIG API)
* MapScript 4.10 with PHP 5.2.1 and up
* MapScript 4.10 with PHP 4.4.6 and up

3.1.4 .NET MapScript Compilation

Author
Tamas Szekeres

Contact
szekerest at gmail.com

Compilation

Before compiling C# MapScript you should compile MapServer with the options for your requirements. For more
information about the compilation of MapServer please see Win32 Compilation and Installation Guide. It is highly
recommended to minimize the library dependency of your application, so when compiling MapServer enable only the
features really needed. To compile the C# binding SWIG 1.3.31 or later is required.

Warning

This document may refer to older library versions. You may want to try to use more recent library versions for your
build.

Win32 compilation targeting the MS.NET framework 1.1

You should compile MapServer, MapScript and all of the subsequent libraries using Visual Studio 2003. Download
and uncompress the latest SWIGWIN package that contains the precompiled swig.exe Open the Visual Studio .NET
2003 Command Prompt and step into the /mapscript/csharp directory. Edit makefile.vc and set the SWIG variable to
the location of your swig.exe

Use:

[nmake -f makefile.vc

to compile mapscript.dll and mapscript_csharp.dll.

Win32 compilation targeting the MS.NET framework 2.0

You should compile MapServer, MapScript and all of the subsequent libraries using Visual Studio 2005. Download
and uncompress the latest SWIGWIN package that contains the precompiled swig.exe Open the Visual Studio 2005
Command Prompt and step into the /mapscript/csharp directory Edit makefile.vc and set the SWIG variable to the
location of your swig.exe.

Use:

[nmake -f makefile.vc

to compile mapscript.dll and mapscript_csharp.dll.
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Win32 compilation targeting the MONO framework

Before the compilation you should download and install the recent mono Win32 setup package (eg. mono-1.1.13.2-
gtksharp-2.8.1-win32-1.exe) Edit makefile.vc and set the CSC variable to the location of your mcs.exe. Alternatively
you can define:

[MONO ~ YES

in your nmake.opt file.

You should use the same compiler for compiling MapScript as the compiler has been used for the MapServer compi-
lation. To compile MapScript open the Command Prompt supplied with your compiler and use:

[nmake -f makefile.vc

to compile mapscript.dll and mapscript_csharp.dll.

Alternative compilation methods on Windows

Beginning from MapServer 4.8.3 you can invoke the C# compilation from the MapServer directory by uncommenting
DOT_NET in nmake.opt:

# .NET will of course only work with MSVC 7.0 and 7.1. Also note that
# you will definitely want USE_THREAD defined.

Hon ~
#DOT_NET = YES

and invoking the compilation by:

[nmake -f makefile.vc csharp

You can also use:

[nmake -f makefile.vc install J

for making the compilation an copying the targets into a common output directory.

Testing the compilation

For testing the compilation and the runtime environment you can use:

[nmake -f makefile.vc test

within the csharp directory for starting the sample applications compiled previously. Before making the test the location
of the corresponding libraries should be included in the system PATH.

Linux compilation targeting the MONO framework

Before the compilation you should download and install the recent mono Linux package. Some distributions have pre-
compiled binaries to install, but for using the latest version you might want to compile and install it from the source.
Download and uncompress the latest SWIG release. You should probably compile it from the source if pre-compiled
binaries are not available for your platform.
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Before compiling MapScript, MapServer should be configured and compiled. Beginning from MapServer 4.8.2 during
configuration the mapscript/csharp/Makefile will be created according to the configuration options. Edit this file and
set the SWIG and CSC for the corresponding executable paths if the files could not be accessed by default. To compile
at a console step into the /mapscript/csharp directory use:

[make ]

to compile libmapscript.so and mapscript_csharp.dll.

For testing the compilation and the runtime environment you can use:

[make test

for starting the sample applications compiled previously.

OSX compilation targeting the MONO framework

Beginning from 4.10.0 the csharp/Makefile supports the OSX builds. Before making the build the recent MONO
package should be installed on the system.

Before compiling MapScript, MapServer should be configured and compiled. Beginning from MapServer 4.8.2 during
configuration the mapscript/csharp/Makefile will be created according to the configuration options. Edit this file and
set the SWIG and CSC for the corresponding executable paths if the files could not be accessed by default. To compile
at a console step into the /mapscript/csharp directory use:

[make

to compile libmapscript.dylib and mapscript_csharp.dll.

For testing the compilation and the runtime environment you can use:

[make test }

for starting the sample applications compiled previously.

To run the applications mapscript_csharp.dll.config is needed along with the mapscript_csharp.dll file. This file is
created during the make process

Installation

The files required for your application should be manually installed. It is highly recommended to copy the files into the
same folder as the executable resides.

Known issues

Visual Studio 2005 requires a manifest file to load the CRT native assembly wrapper

If you have compiled MapServer for using the CRT libraries and you are using the MS.NET framework 2.0 as the
execution runtime you should supply a proper manifest file along with your executable, like:

<?xml version="1.0" encoding="utf-8"7?>

<assembly xsi:schemalocation="urn:schemas-microsoft-com:asm.vl
assembly.adaptive.xsd" manifestVersion="1.0"
xmlns:asmvl="urn:schemas-microsoft-com:asm.v1"
xmlns:asmv2="urn:schemas-microsoft-com:asm.v2"
xmlns:dsig="http://www.w3.0rg/2000/09/xmldsig#"
xmlns="urn:schemas-microsoft-com:asm.v1"

(continues on next page)
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<assemblyIdentity name="drawmap.exe" version="1.0.0.0" type="win32" />
<dependency>

<dependentAssembly asmv2:dependencyType="install"
asmv2:codebase="Microsoft.VC80.CRT.manifest" asmv2:size="522">
<assemblyIdentity name="Microsoft.VC80.CRT" version="8.0.50608.0"
publicKeyToken="1fc8b3b9alel8e3b" processorArchitecture="x86"
type="win32" />

<hash xmlns="urn:schemas-microsoft-com:asm.v2">

<dsig:Transforms>

<dsig:Transform Algorithm="urn:schemas-microsoft-com:HashTransforms.Identity" />
</dsig:Transforms>

<dsig:DigestMethod Algorithm="http://www.w3.0org/2000/09/xmldsig#shal" />
<dsig:DigestValue>UMO1hUBGeKRrrg9DaaPNgyhRjyM=</dsig:DigestValue>
</hash>

</dependentAssembly>

</dependency>

</assembly>

This will inform the CLR that your exe depends on the CRT and the proper assembly wrapper is to be used. If you are
using the IDE the manifest file could be pregenerated by adding a reference to Microsoft. VC80.CRT.manifest within
the /Microsoft Visual Studio 8/VC/redist/x86/Microsoft. VC80.CRT directory.

Manifests for the dll-s must be embedded as a resource

According to the windows makefile the MapScript compilation target (mapscript.dll) is linked with the /MD option. In
this case the VS2005 linker will generate a manifest file containing the unmanaged assembly dependency. The sample
contents of the manifest file are:

<?xml version='1.0' encoding='UTF-8' standalone='yes'?>

<assembly xmlns='urn:schemas-microsoft-com:asm.vl' manifestVersion="1.0"'>
<dependency>

<dependentAssembly>

<assemblyIdentity type='win32' name='Microsoft.VC80.CRT'
version='8.0.50608.0"' processorArchitecture='x86"
publicKeyToken="'1fc8b3b9alel8e3b' />

</dependentAssembly>

</dependency>

</assembly>

Like previously mentioned if you are creating a windows application the common language runtime will search for a
manifest file for the application. The name of the manifest file should be the same as the executable append and end
with the .manifest extension. However if the host process is not controlled by you (like web mapping applications using
aspnet_wp.exe as the host process) you will not be certain if the host process (.exe) will have a manifest containing a
reference to the CRT wrapper. In this case you may have to embed the manifest into the dll as a resource using the mt
tool like:

[mt /manifest mapscript.dll.manifest /outputresource:mapscript.dll;#2

the common language runtime will search for the embedded resource and load the CRT assembly properly.

Normally it is enough to load the CRT with the root dll (mapscript.dll), but it is not harmful embedding the manifest
into the dependent libraries as well.
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Issue with regex and Visual Studio 2005

When compiling with Microsoft Visual Studio 2005 variable name collision may occur between regex.c and crtdefs.h.
For more details see:

https://github.com/MapServer/MapServer/issues/1651
C# MapScript library name mapping with MONO

Using the MapScript interface created by the SWIG interface generator the communication between the C# wrapper
classes (mapscript_csharp.dll) and the C code (mapscript.dll) takes place using platform invoke like:

[D1lImport("mapscript"”, EntryPoint="CSharp_new_mapObj")]
public static extern IntPtr new_mapObj(string jargl);

The DllImport declaration contains the library name, however to transform the library name into a file name is platform
dependent. On Windows the library name is simply appended with the .dll extension (mapscript.dll). On the Unix
systems the library file name normally starts with the lib prefix and appended with the .so extension (libmapscript.so).

Mapping of the library name may be manually controlled using a dll.config file. This simply maps the library file
the DllImport is looking for to its unix equivalent. The file normally contains the following information (map-
script_csharp.dll.config):

<configuration>
<dllmap dll="mapscript" target="libmapscript.so" />
</configuration>

and with the OSX builds:

<configuration>
<dllmap dll="mapscript" target="libmapscript.dylib" />
</configuration>

The file should be placed along with the corresponding mapscript_csharp.dll file, and created by default during the
make process. For more information see:

https://github.com/MapServer/MapServer/issues/ 1596 http://www.mono-project.com/Interop_with_Native_
Libraries

Localization issues with MONO/Linux

According to https://github.com/MapServer/MapServer/issues/ 1762 MapServer may not operate equally well on dif-
ferent locale settings. Especially when the decimal separator is other than “.” inside the locale of the process may cause
parse errors when the mapfile contains float numbers. Since the MONO process takes over the locale settings of the

environment it is worth considering to set the default locale to “C” of the host process, like:

[LC_ALL:C mono ./drawmap.exe ../../tests/test.map test_csharp.png

Most frequent errors

This chapter will summarize the most frequent problems the user can run into. The issues were collected mainly from
the -users list and the IRC.
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Unable to load dll (MapScript)

You can get this problem on Windows and in most cases it can be dedicated to a missing or an unloadable shared library.
The error message talks about mapscript.dll but surely one or more of the dll-s are missing that libmap.dll depends on.
So firstly you might want to check for the dependencies of your libmap.dll in your application directory. You can use the
Visual Studio Dependency Walker to accomplish this task. You can also use a file monitoring tool (like SysInternal’s
filemon) to detect the dll-s that could not be loaded. I propose to store all of the dll-s required by your application in
the application folder. If you can run the drawmap C# sample application with your mapfile your compilation might be
correct and all of the dlls are available.

You may find that the MapScript C# interface behaves differently for the desktop and the ASP.NET applications. Al-
though you can run the drawmap sample correctly you may encounter the dll loading problem with the ASP.NET
applications. When creating an ASP.NET project your application folder will be ‘Inetpubwwwroot[YourApp]bin’ by
default. The host process of the application will aspnet_wp.exe or w3wp.exe depending on your system. The appli-
cation will run under a different security context than the interactive user (under the context of the ASPNET user by
default). When placing the dlI-s outside of your application directory you should consider that the PATH environment
variable may differ between the interactive and the ASPNET user and/or you may not have enough permission to access
a dll outside of your application folder.

Bug reports

If you find a problem dedicated to the MapScript C# interface feel free to file a bug report to the Issue Tracker.

3.1.5 Running MapServer on IIS

Author
Seth Girvin

Contact
sgirvin at compass.ie

Last Updated
2024-11-21

* MapServer Set-up

* Configuring with IIS

* MapServer Configuration File

e Setting up Applications

e Setting up Logging

e Further Configuration
— Setting a Default Mapfile
— Setting a Certificates File

» Securing MapServer in I1S

e Troubleshooting

This document details how to configure a pre-built version of MapServer to run on IIS (Microsoft’s web server - Internet
Information Services). These steps have a minimum requirement of IIS 7 and Windows 7, and have been tested on IIS
10 running on Windows 10.
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MapServer can also be run on Windows using MS4W (MapServer for Windows) - which installs its own preconfigured
Apache web server, and other related tools such as PHP, TinyOWS, and MapCache. Running MapServer under IIS
may be necessary when deploying to servers where the installation of an additional web server is restricted, or where
system administrators have more experience maintaining IIS.

Note

The MapServer executables from MS4W can also be used under IIS as well; for more information see the section
in MS4W’s README, or ask the MS4W community for assistance (subscribe).

MapServer Set-up

Pre-compiled versions of MapServer and GDAL (a required dependency) can be downloaded from http://www.
gisinternals.com/release.php. These downloads are built and maintained by Tamas Szekeres a long term contributor to
MapServer, and Project Steering Committee (PSC) member.

Note

Which version should I download?
* Unless you are using deprecated features in your Mapfiles you should download the latest stable release.

» Nearly all servers will now have a x64 (64-bit) architecture, so unless you are restricted to a win32 (32-bit)
server download a x64 rather than a win32 release.

 Unless you have a good reason you should use the latest compiler version. MSVC 2022 means the binaries
were compiled with using Visual C++ 2022.

 This installation guide uses the “Compiled binaries in a single .zip package” download (release-1911-x64-
gdal-3-2-1-mapserver-7-6-2.zip). There is also a “MapServer installer with IIS registration support” option,
which has an inbuilt installer.

Once you have downloaded the zip file follow the steps below.

1. Unzip the folder to your machine. In this example we will assume it has been unzipped to C:\MapServer. Make
sure that you have “unblocked” the zip, to avoid and security related issues later. Right-click on the zip file, select
properties and click the “Unblock” button on the General tab.
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General Seewrty Detals  Frevious Wersions

§ release- 191 1x64-gdal-mapserver.zip

Type offile:  Compressed {(dpped) Folder (.2p)
Opermwith: [ Windows Explorer Change...

Lacation: CATemp
Size: 45.3 MB (47,522,897 bytes)
Size on disk: 453 MB (47 529 984 byiea)

Created: 22 Aprl 2021, 13:11:37
Modfied: 22 Aprl 2021,13:11:39
Accessed: 22 April 2021, 17:42:59

fpributes: [ |Readonly  [] Hdden Advarced..
Seculy This file came fram ancther [ Unblock

computer and might be blocked to
help protect this computer

OK Cancal Lnplhy

2. Test that MapServer is working by double clicking C:\MapServer\SDKShell.bat to start a new Windows
command session configured with MapServer environment settings, and then type:

[mapserv -v

The MapServer version and supported format types should be displayed in the command window.

Configuring with IIS

These steps assume IIS 7 or higher is installed on the development machine, and MapServer is using the default website
location of C:\Inetpub\wwwroot. MapServer is installed as a FastCGI application, which improves performance by
allowing MapServer to share objects such as database connections between requests.

All command line steps should be “Run as Administrator” (to select this option this right-click on the Windows com-
mand line icon). Make sure IIS is on the machine - if you have a folder named C:\Inetpub then it is likely IIS is
already installed.

You can install IIS (for Windows 10) from the command line with:

Ldism /online /enable-feature /featurename:IIS-WebServer }

More details on setting up a FastCGI application with IIS can be found in the Microsoft FastCGI documentation.

1. First copy the required .exes into the same folder as the MapServer DLLs. This can be done using the command
below:

[xcopy C:\MapServer\bin\ms\apps\* C:\MapServer\bin

2. Create a new folder C:\Inetpub\wwwroot\mapserver
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[md C:\Inetpub\wwwroot\mapserver J

3. Create a new, empty C:\Inetpub\wwwroot\mapserver\web.config file, and open it (as an administrator) in
Notepad:

copy NUL C:\Inetpub\wwwroot\mapserver\web.config
notepad C:\Inetpub\wwwroot\mapserver\web.config

4. Paste in the following configuration:

(<?xml version="1.0" encoding="UTF-8"7>
<configuration>
<system.webServer>
<handlers>
<add name="MapServerFastCgi" path="*" verb= type=
—"FastCgiModule" scriptProcessor="C:\Mapserver\bin\mapserv.exe"
resourceType="Unspecified" requireAccess="Script" allowPathInfo="true".
—preCondition="" />
</handlers>
<caching enabled="true" enableKernelCache="true" />
</system.webServer>
</configuration>
.

modules=

5. Next set up the web application in IIS:

"%systemroot%\system32\inetsrv\appcmd" add app /site.name:"Default Web Site" /path:/
—.mapserver /physicalPath:"C:\Inetpub\wwwroot\mapserver"

.

6. Allow request handlers to be set in the web.config file (above), rather than just at the web site level.

%windir%\system32\inetsrv\appcmd.exe unlock config -section:system.webServer/
—handlers

.

7. Next make sure the required IIS CGI module (which includes FastCGI) is installed in IIS with the following
command:

[Dism /Online /Enable-Feature /FeatureName:IIS-CGI ]

Note

You can also enable IIS modules through the user interface as follows:
1. Click “Start button”

In the Search box, enter “Turn windows features on or off”

In the Features window, Click: “Internet Information Services”

Click: “World Wide Web Services”

Click: “Application Development Features”

Check (enable) the features.

SUNNC A

IIS may then need to be restarted
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Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its check bow. A filled box
means that only part of the feature is turned on.

@ 14 FTP Server

& W . Web Management Tools

= Bl ). World Wide Web Services

2 ¥ | Application Development Features

[¥] 1) .MET Extensibility
W4 ase
[¥] & AsP.NET
Fk cal
[#] |, 154P1Extensions

@ W . Common HTTP Features
m |, Health and Diagnostics
o W | Pedormance Features
i W | Secunty
|} Internet Information Services Hostable Web Care
@ (] ). Medis Features
[l L Microsoft WET Framework 3.5.1

8. Next we set the mapserver.exe to be a FastCGI application and allow it to run in IIS:

"%systemroot%\system32\inetsrv\appcmd" set config -section:system.webServer/fastCgi.

—/+"[fullPath="C:\Mapserver\bin\mapserv.exe']" /commit:apphost

"%systemroot%\system32\inetsrv\appcmd" set config /section:isapiCgiRestriction /+
" [path="C:\MapServer\bin\mapserv.exe',description="MapServer',allowed="'True']"

These settings can also be viewed and configured using IIS Manager:

3.1. Installation

65




MapServer Documentation, Release 8.4.0

Gig! ISAPI and CGI Restrictions

Use this feature to specify the 15AP] and CGl extensions that can run on the Web server,

Group by: Mo Grouping =

Descripticn Restriction Path
MapServer Allowed ChMapServer\bin\mapserv.exe
Edit ISAPI or C3l Restriction ? X

[SAPI or CGI path:
|k:‘aMapSewerihinimapser*.r.exze |

Description:

|Map5er-.rer |

Allow extension path to execute

QK Cancel

9. Test the set-up was successful by entering the following URL in a browser: http://localhost/mapserver/. If the
following text is displayed then MapServer has been successfully configured as a FastCGI application in IIS.

[No query information to decode. QUERY_STRING is set, but empty. ]

MapServer Configuration File

The MapServer 8.0 release introduced a new CONFIG file. This allows all MapServer global environment variables
to be set in a single place, which is easier to manage than IIS FastCGI variables, and more portable between different

environments and operating systems.

For this example we will create an empty configuration file at C: \MapServer\apps\mapserver.conf. Once the file
is created the following sample configuration can be copied in:

CONFIG
ENV

# allow any map from any location - suitable for development only
MS_MAP_PATTERN "."

# allow maps from anywhere in C:/MapServer/apps/ or subfolders
# MS_MAP_PATTERN "A(C:)?\/MapServer\/apps\/((?!\.{2})[_A-Za-z0-9\-\.]+\/{1})*([_A-Za-
—z0-9\-\.]1+\. (map)) $"

# path to the Proj4 projection files
PROJ_LIB "C:/MapServer/bin/proj7/SHARE"

(continues on next page)
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(continued from previous page)

# point to the certs file for HTTPS access to OWS servers
CURL_CA_BUNDLE "C:\MapServer\bin\curl\curl-ca-bundle.crt"

# to set a default Mapfile uncomment below
# MS_MAPFILE "C:/MapServer/apps/test/test.map"

# to block MapServer from accesssing Mapfile by path uncomment below
# MS_MAP_NO_PATH TRUE
END

# allow Mapfiles to be accessed by key
MAPS

"test
END

C:/MapServer/apps/tests/test.map"

PLUGINS
# new keyed approach to plugins
"mssql" "C:/MapServer/bin/ms/plugins/mssql2008/msplugin_mssql2008.d11"
"oci" "C:/MapServer/bin/ms/plugins/oci/msplugin_oracle.dll"

END

END

An IIS FastCGI environment variable MAPSERVER_CONFIG_FILE however still needs to be created to point to this
configuration file. This can be set using IIS Manager, and selecting Server > FastCGI Settings > C:\MapServer\bin\
mapserv.exe > Environment Variables:

Gifg! FastCGl Settings

Use this feature to configure FastCGl applications used by websites on this server,

~
Full Path Arguments Max. Instances Instance Mazx, Requests

C\Mapserver\bin\mapserv.exe 0 200
Full Path: Members: MAPSERVER_CONFIG_FILE properties:
C\Mapserver\bin\mapserv.exe SMALS EVEGICOHEIGRLIEE + 83? il |
A . v Misc
rguments: Name MAPSERVER_CONFIG_FILE
Walue C\MapServer\apps\mapserver.conf

FastCGl Properties:
~ General
Environment Variables (Collection)

Instance MaxRequests 200

Max Instances 0

Alternatively it can beset from the command line with the following command:

%windir%\system32\inetsrv\appcmd.exe set config -section:system.webServer/fastCgi /+
" [fullPath="C:\MapServer\bin\mapserv.exe'].environmentVariables. [name="MAPSERVER_
—CONFIG_FILE',value="'C:\MapServer\apps\mapserver.conf']" /commit:apphost

Setting up Applications

MapServer applications consist of a Mapfile, and additional optional files for data, symbols, logs, and images. The same
instance of MapServer can be used to serve many applications. In this example we will create a new test subfolder
for a test application in a C:\MapServer\apps folder.

[md C:\MapServer\apps\test
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Now create a new fest.map file in this folder and paste in the test Mapfile below.

copy NUL C:\MapServer\apps\test\test.map
notepad C:\MapServer\apps\test\test.map

MAP
EXTENT -180 -90 180 90
# Set the path to where the map projections are stored
CONFIG "PROJ_LIB" "C:\MapServer\bin\proj\SHARE"
NAME "TestMap"
WEB
METADATA
"ows_enable_request
END
END
PROJECTION
"init=epsg:4326"
END
LAYER
NAME "country_bounds"
TYPE RASTER
CONNECTION "http://demo.mapserver.org/cgi-bin/wms?"
CONNECTIONTYPE WMS
METADATA
"wms_srs" "epsg:4326"
"wms_name" "country_bounds"
"wms_server_version" "1.1.1"
"wms_format" "image/png"
END
END

"o

END

You should now be able to test the application is accessible through IIS using the following URL to
retrieve an image via WMS: http://localhost/mapserver/mapserv?map=C:/MapServer/apps/test/test. map&
SERVICE=WMS&VERSION=1.3.0&REQUEST=GetMap&LAYERS=country_bounds&STYLES=&CRS=EPSG:
4326&BB0OX=-180,-90,180,90&WIDTH=400& HEIGHT=300&FORMAT=image/png
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Setting up Logging
You can set-up MapServer logging by adding the following lines to your MAP block.

DEBUG 5 # a value from 0 (OFF) to 5 (detailed)
CONFIG "MS_ERRORFILE" "logs\ms.log"

The path to the log file is relative to the Mapfile, so in this example you need to create a new C:\MapServer\apps\
test\logs folder:

[md C:\MapServer\apps\test\logs ]

You may need to set read-write permissions on the log file to the IIS application pool user (in this example we are using
the default /IS AppPoolDefaultAppPool account under which the MapServer FastCGI runs). InIIS10 the “Authenticated
Users” group normally has Modify access to all folders on the C drive, so this step may not be necessary.

[icacls "C:\MapServer\apps\test\logs" /grant "IIS AppPool\DefaultAppPool": (0I) (CIDRW J

If a different application pool is used, or you don’t set the permissions you will receive the following message (also
check that the C:\MapServer\apps\test\logs folder exists as it will not be created automatically).

msSetErrorFile(): General error message. Failed to open MS_ERRORFILE C:/MapServer/apps/
—test/logs/ms.log

Further Configuration

Note

As of MapServer 8.0 Environment Variables can be set in the CONFIG file rather than as variables in IIS

MapServer makes use of Environment Variables to create application-wide settings. When using IIS these need to be set
as FastCGI environment settings, rather than standard system-wide environment variables. Each FastCGI application
can be configured with different environment variables and can be modified by IIS Manager, or using the command
line.
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@) FastCGl Settings

Use this feature to configure FastCGl applications used by websites on this server,
~
Full Path Arguments Max. Instances Instance Mazx. Requests

C\Mapserver\bin\mapserv.exe 0 200
ZGl Application ? X

Full Path: EnvironmentVariables Collection Editor T >
C\Mapserver\bin\mapserv.exe Members: CURL_CA_BUNDLE properties:
R [l CURL_CA_BUNDLE £

+

Name CURL_CA_BUNDLE

FastCGl Properties: C:\MapServer\bin\curl\curl-ca

v General
Environment Yariables (Collection)

Instance MaxRequests 200

hav Inctanree n

FastCGI configurations are stored in C: \Windows\System32\inetsrv\config\applicationHost.config in the
format below:

<environmentVariables>
<environmentVariable name="CURL_CA_BUNDLE" value="C:\MapServer\bin\curl-ca-bundle.crt
S

</environmentVariables>

Setting a Default Mapfile

The MS_MAPFILE environment variable can be set to a default map as follows:

%windir%\system32\inetsrv\appcmd.exe set config -section:system.webServer/fastCgi /+
" [fullPath="C:\Mapserver\bin\mapserv.exe'].environmentVariables. [name="MS_MAPFILE',
—value="'C:\MapServer\apps\test\test.map']" /commit:apphost

You can make then make a request without the query string requiring map=C:/MapServer/apps/test/
test.map: http://localhost/mapserver/mapserv?SERVICE=WMS & VERSION=1.3.0&REQUEST=GetMap&
LAYERS=country_bounds&STYLES=&CRS=EPSG:4326&BB0OX=-180,-90,180,90& WIDTH=400&HEIGHT=
300&FORMAT=image/png

In addition to this method the URL Rewrite module can be used to set different Mapfiles dependent on query string
parameters or domain names.

Setting a Certificates File

To access remote data sources via HTTPS (for example when cascading a WMS), you may need to point to a certificates
file. This can be set using the CURL_CA_BUNDLE environment variable:

%windir%\system32\inetsrv\appcmd.exe set config -section:system.webServer/fastCgi /+
" [fullPath="C:\Mapserver\bin\mapserv.exe'].environmentVariables. [name="CURL_CA_BUNDLE',
—value="'C:\MapServer\bin\curl\curl-ca-bundle.crt']" /commit:apphost

See Accessing OGC services over HTTPS for further details.
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Securing MapServer in lIS

MapServer has two environment variables that can be used to restrict which Mapfiles can be accessed.

Note

As of MapServer 8.0 these variables can be set in the CONFIG file rather than as variables in I1IS

MS_MAP_NO_PATH can be used to ensure that users can’t provide their own map= parameter to the query string. This can
be set to any value (“True” in this example) so that only the MS_MAPFILE environment value can be used (see “Setting
a Default Mapfile” above).

%windir%\system32\inetsrv\appcmd.exe set config -section:system.webServer/fastCgi /+
" [fullPath="C:\Mapserver\bin\mapserv.exe'].environmentVariables. [name="MS_MAP_NO_PATH',
—value="'True']" /commit:apphost

MS_MAP_PATTERN can be set to limit the folders from which Mapfiles can be accessed using a regular expression.
For example to limit to the C:\MapServer\apps (note this path is case-sensitive) folder use the following regular
expression: "A(C:)?\/MapServer\/apps\/((?!\.{2}) [_A-Za-z0-9\-\.]+\/{1})*([_A-Za-z0-9\-\.]+\.
(map))$"

%windir%\system32\inetsrv\appcmd.exe set config -section:system.webServer/fastCgi /+
" [fullPath="C:\Mapserver\bin\mapserv.exe'].environmentVariables. [name="MS_MAP_PATTERN',
—value=""A(C:)?\/MapServer\/apps\/((?'\.{2}) [_LA-Za-z0-9\-\.]1+\/{1})*([_A-Za-z0-9\-\.]+\.
— (map))$"']" /commit:apphost

In addition to these methods IIS itself can be used to block or filter query string parameters. The denyQueryStringSe-
quences element can be set to block a Mapfile being set by a URL. Both map= and the encoded map%3d are blocked.

<?xml version="1.0" encoding="UTF-8"7>
<configuration>
<system.webServer>
<security>
<requestFiltering>
<denyQueryStringSequences>
<add sequence="map=" /> <!-- will return HTTP Error 404.18 - Not.

—Found -->

</denyQueryStringSequences>

</requestFiltering>
</security>
<handlers>
<add name="MapServerFastCgi" path="*" verb="*" type="" modules="FastCgiModule

" scriptProcessor="C:\Mapserver\bin\mapserv.exe" resourceType="Unspecified".
—requireAccess="Script" allowPathInfo="false" preCondition="" responseBufferLimit=
~'"4194304" />
</handlers>
<httpErrors errorMode="Detailed" />
</system.webServer>
</configuration>
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Troubleshooting
Common error messages and how to resolve them are listed below.

e If the MAPSERVER_CONFIG_FILE environment variable has not been set in IIS, or it points to a missing or inac-
cessible file, you will receive the following message:

msLoadConfig(): Unable to access file. See mapserver.org/config_file.html for more.
—information.

e If the MAPSERVER_CONFIG_FILE is empty or doesn’t begin with CONFIG you will receive the following message:

msLoadConfig(): Unknown identifier. First token must be CONFIG, this doesn't look.
—.like a mapserver config file.

* If the MAPSERVER_CONFIG_FILE has invalid syntax you will receive a message similar to the following:

[msLoadConfig(): Unknown identifier. Parsing error near (ENVS):(line 2) J

* The following error is returned (from MapServer 8.0) if allowPathInfo="false" is set in the handlers
section for MapServer in the web.config file. This should be set to true.

[msLoadMap(): Regular expression error. MS_DEFAULT_MAPFILE_PATTERN validation failed. J

« If the CONFIG file security regular expressions used to limit access to Mapfiles do not match the supplied Mapfile
you will receive the following:

msCGILoadMap(): Web application error. CGI variable &quot;map&quot; fails to.
—validate.

» Check that the file exists if you receive the following error. If it does exist then check the file permissions.

[msLoadMap(): Unable to access file. (C:/MapServer/apps/test/test.map) J

e MapServer projections are stored in C:\MapServer\bin\proj\SHARE (or C:\MapServer\bin\proj6\
SHARE when using PROJ 6). When the projection is specified in the following form “init=epsg:3857”,
MapServer will try to find this code in the epsg file, where it is listed as <3857> +proj=merc +a=6378137....
If you receive the error below then make sure the CONFIG "PROJ_LIB" "C:\MapServer\bin\proj\SHARE"
setting is pointing to the correct path. Note on one installation this message was shown as forward slashes rather
than backslashes were used.

msProcessProjection(): Projection library error. proj error "No such file or.
—directory" for "init=epsg:3857"

* The following error is caused if IIS has been locked-down so settings cannot be overridden at the web.config
level.

-

HTTP Error 500.19 - Internal Server Error
The requested page cannot be accessed because the related configuration data for.
—the page is invalid.

This configuration section cannot be used at this path. This happens when the..
—.section is locked at a parent level.

Locking is either by default (overrideModeDefault="Deny"), or set explicitly by a.
—location tag with

overrideMode="Deny" or the legacy allowOverride="false".
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Run the following in a command window (with administrator permissions). This enables the handlers section
in the /mapserver/web.config file to override the ones set at the machine level. See http://stackoverflow.com/
questions/9794985/iis-this-configuration-section-cannot-be-used-at-this-path-configuration-lock

—handlers

%windir%\system32\inetsrv\appcmd.exe unlock config -section:system.webServer/ ’

e Check C:\MapServer\bin\mapserv.exe exists if you encounter the error below.

HTTP Error 500.0 - Internal Server Error
The FastCGI executable could not be found

* To view the CGI applications registered with IIS you can use the command below (this reads the C:\Windows\
System32\inetsrv\config):

["%systemroot%\system32\inetsrv\appcmd" list config /section:isapiCgiRestriction ]

This should output XML similar to below for this section:

(<system.webServer>
<security>
<isapiCgiRestriction>
<add path="C:\MapServer\bin\mapserv.exe" allowed="true" description="MapServer
">
</isapiCgiRestriction>
</security>
</system.webServer>
.

3.1.6 Oracle Installation

Author
Till Adams

Last Updated
2007-02-16

Table of Contents

e QOracle Installation

— Preface

System Assumptions

Compile MapServer

Set Environment Variables

Preface

This document explains the whole configuration needed to get the connect between MapServer CG/ and an Oracle
database server on a linux (Ubuntu) box. The aim of this document is just to put a lot of googled knowledge in ONE
place. Hopefully it will preserve many of people spending analog amount of time than I did!

This manual was written, because I spent several days googling around to get my UMN having access to an oracle
database. I'm NOT an oracle expert, so the aim of this document is just to put a lot of googled knowledge in ONE
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place. Hopefully it will preserve many of people spending analog amount of time than I did! (Or: If you have the

choice: Try PostGIS ;-))

Before we start, some basic knowledge, I didn’t know before:

* MapServer can access oracle spatial as well as geodata from any oracle locator installation! Oracle locator comes

with every oracle instance, there is no need for an extra license.

* There is no need for further installation of any packages beside oracle/oracle OCI

System Assumptions

We assume that Oracle is already installed, there is a database and there is some geodata in the database. The following

paths should be known by the reader:
* ORACLE_HOME
ORACLE_SID
ORACLE_BASE
LD_LIBRARY_PATH

We also assume that you have installed apache2 (our version was 2.0.49) and you are used to work with Linux/UNIX

systems. We also think you are able to handle the editor vi/vim.
We ensure that the Oracle user who later accesses the database has write-access to the oracle_home directory.

We also assume, that you already have setup the tnsnames.ora file. It should look like that:

MY_ORACLE =
(DESCRIPTION
(ADDRESS = (PROTOCOL = TCP) (HOST = host) (PORT = 1521))
(CONNECT_DATA =
(SERVICE_NAME = your_name)

)
)

It is important that you know the NAME of the datasource, in this example this is “MY_ORACLE” and will be used fur-
ther on. Done that, you're fine using User/Password@MY_ORACLE in your mapfile to connect to the oracle database.

But first we have to do some more stuff.

Compile MapServer

Compile as normal compilation and set this flag:

[——with—oraclespatial:/path/to/orac1e/home/</p>

If MapServer configure and make runs well, try

[./mapserv -V

This should at least give this output:

[INPUT:ORACLESPATIAL

If you got that, you’re fine from the MapServer point of view.
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Set Environment Variables

Itis important to set all environment variables correctly. There are one the one hand system-wide environment variables
to be set, on the other hand there should be set some for the cgi-directory in your Apache configuration.

System Variables

On Ubuntu (and on many other systems) there is the file “/etc/profile” which sets environment variables for all users on
the system (you may also dedicate user-specific environment variables by editing the users “.profile” file in their home
directory, but usually the oracle database users are not users of the system with their own home)

Set the following variables:

$ cd /etc

$ echo export ORACLE_HOME=/path/to/oracle/home >> /etc/profile

# **(e.g. ORACLE_HOME=/app/oracle/oral®g)

$ echo export ORACLE_BASE=path/to/oracle >> /etc/profile

# **(e.g. ORACLE_HOME=/app/oracle)

$ echo export ORACLE_SID=MY_ORACLE >> /etc/profile

$ echo export LD_LIBRARY_PATH=path/to/oracle/home/lib >> /etc/profile

# **(e.g. ORACLE_HOME=/app/oracle/oral®g/lib)

The command comes silent, so there is no system output if you didn’t mistype anything!

Setting the Apache Environment

Sometimes it is confusing WHERE to set WHAT in the split apache2.conf files. In the folder
/letc/apache2/sites_available you find your site’s file. If you did not do anything special (e.g. installing virtual
hosts) the file is named “default”. In this file, the apache cgi-directory is defined. Our file looks like this:

ScriptAlias /cgi-bin/ /var/www/cgi-bin/
<Directory "/var/www/cgi-bin">
AllowOverride None
Options ExecCGI -MultiViews +SymLinksIfOwnerMatch
Order allow,deny
Allow from all
</Directory></p>

In this file, the local apache environment variables must be set. We did it within a location-block like this:

<Location "/cgi-bin/">
SetEnv ORACLE_HOME "/path/to/oracle/home"
</Location></p>

Where /cgi-bin/ in the opening location block refers to the script alias /cgi-bin/ and the TNS_ADMIN directory point
to the location of the tnsnames.ora file.

Then restart apache:
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[$ /etc/init.d/apache2 force-reload J

Create mapfile

Before we start creating our mapfile ensure that you have a your access data (User/Password) and that you know the
Oracle SRID, which could be different from the proj-EPSG!

The data access parameters:

CONNECTIONTYPE oraclespatial
CONNECTION 'user/password@IY_ORACLE'
DATA 'GEOM FROM MY_LAYER USING SRID 82032'

[...]

Where:
* GEOM is the name of the geometry column
e MY_LAYER the name of the table

» 82032 is equivalent to the EPSG code 31468 (German projection system)

Testing & Error handling

So you are fine now. Load the mapfile in your application and try it. If everything goes well: Great, if not, possibly this
ugly error-emssage occurs (this one cmae by querying MapServer through the WMS interface as a GetMap-request):

<ServiceExceptionReport version="1.0.1">
<ServiceException>
msDrawMap() : Image handling error. Failed to draw layer named 'testl'.
msOracleSpatialLayerOpen(): OracleSpatial error. Cannot create OCI Handlers.
Connection failure. Check the connection string. Error:
</ServiceException>
</ServiceExceptionReport>

This points us towards, that there might be a problem with the connection to the database. First of all, let’s check, if
the mapfile is all right. Therefore we use the MapServer utility program map2img.

Let’s assume you are in the directory, where you compiled MapServer and run map2img:

$ cd /var/src/mapserver_version/

$ map2img -m /path/to/mapfile/mapfile.map -i png -o /path/to/output/output.png

The output of the command should look like this:

[Fri Feb 2 14:32:17 2007].522395 msDrawMap(): Layer 0 (testl), 0.074s
[Fri Feb 2 14:32:17 2007].522578 msDrawMap(): Drawing Label Cache, 0.000s
[Fri Feb 2 14:32:17 2007].522635 msDrawMap() total time: 0.075s

If not, this possibly points you towards any error in your mapfile or in the way to access the data directly. In this case,
take a look at Oracle Spatial. If there is a problem with your oracle connect, the same message as above (MsDrawMap()
...) occurs. Check your mapfile syntax and/or the environment settings for Oracle.

For Debian/Ubuntu it’s worth also checking the file “/etc/environment” and test-wise to add the system variables com-
parable to System Variables
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If the output is OK, you may have a look at the generated image (output.png). Then your problem reduces to the access
of apache to oracle home directory. Carefully check your apache configuration. Please note, that the apache.config file
differs in several linux-distributions. For this paper we talk about Ubuntu, which should be the same as Debian.

3.1.7 V8 MapScript Support

Author
Alan Boudreault

Contact
aboudreault@mapgears.com

Table of Contents

* V8 MapScript Support

— Introduction

— Obtaining, Compiling, and Installing V8 and V8/MapScript

Introduction

The V8/MapScript cannot be used as its own like other mapscripts. V8 is currently used internally to add 2 function-
alities:

e Javascript Styleitem: rfc102
e Javascript Geomtransform: rfc106

These instructions are for Unix/Linux users.

Version of V8 supported

You have to use v8 3.20, which is the version of the nodejs release:0.11.7. For future compatibility, this is a good thing
to be synchronized to nodejs project.

Obtaining, Compiling, and Installing V8 and V8/MapScript
Download and Compile V8

¢ The V8 source can be obtained from the v8 website.

Download v8:

[git clone git://github.com/v8/v8.git v8 ]

Compile the v8 library:

cd v8

git checkout 3.20

make dependencies

library=shared make -j8 x64.release
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Note

Use ia32.release if you are using a 32bits machine.

Install the v8 library and include headers:

mkdir -p /opt/v8/lib && cp ./out/x64.release/lib.target/libv8.so /opt/v8/lib
mkdir /opt/v8/include && cp include/v8* /opt/v8/include

Note

Modify the library path if needed (32bits)

Setup the v8 lib in the system paths:

echo "/opt/v8/1ib" > /etc/ld.so.conf.d/v8.conf
ldconfig

Compile MapServer with V8 Support

Configure:

cd MapServer

mkdir build

cd build

cmake -DCMAKE_PREFIX_PATH=/opt/v8 -DWITH_V8=yes ..

Compile and install: (from the build directory)

[make install

Verify the V8 support:

[/path/to/mapserv -v

You should see: SUPPORTS=V8. You can now refer to the following pages to try the javascript functionalities:

e Javascript Styleitem: STYLEITEM Javascript

e Javascript Geomtransform: Javascript transformation
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The Mapfile is the heart of MapServer. It defines the relationships between objects, points MapServer to where data
are located and defines how things are to be drawn.

The Mapfile consists of a MAP object, which has to start with the word MAP.

There are some important concepts that you must understand before you can reliably use mapfiles to configure
MapServer. First is the concept of a LAYER. A layer is the combination of data plus styling. Data, in the form of
attributes plus geometry, are given styling using CLASS and STYLE directives.

See also

An Introduction to MapServer for “An Introduction to the Mapfile”

Note

As you setup your server and mapfiles, it is strongly recommended to review the security steps for the MAP= call to
the MapServer executable, by setting MS_MAP_PATTERN or MS_MAP_NO_PATH or hiding the MAP= parameter
on public servers, as recommended in the document Limit Mapfile Access. All possible environment variables to
secure your server are listed in Environment Variables.
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4.1.1 Cartographical Symbol Construction with MapServer
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Table of Contents

* Abstract
e Introduction
— Multiple Rendering and Overlay
— Symbol Scaling
— MapServer and symbol specification
* Using Cartographical Symbols in MapServer
— Output formats
— Symbol units
— Scaling of Symbols
» Construction of Point Symbols
— Symbols of TYPE vector and ellipse
— Symbols of TYPE truetype
— Symbols of TYPE pixmap
— Symbol definitions for the figure that demonstrates point symbols
— Combining symbols
e Construction of Line Symbols
— Overlaying lines
— Use of the PATTERN and GAP parameters
* LINECAP
% LINEJOIN
% LINEJOINMAXSIZE (only relevant for LINEJOIN miter)
— Use of the OFFSET parameter

— Asymmetrical line styling with point symbols

» Area Symbols
— Hatch fill
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— Polygon fills with symbols of TYPE pixmap
— Polygon fills with symbols of TYPE vector
* Excerpts from the map file for the polygon fill vector examples above
— Polygon outlines
» Examples (MapServer 4)
— Basic Symbols
— Complex Symbols
o Tricks
— Changing the center of a point symbol
* Mapfile changes related to symbols
— Version 6.2
— Version 6.0
* Current Problems / Open Issues

— GAP - PATTERN incompatibility

— GAP - not full support for 2D
e The End

Abstract

This Document refers to the syntax of map and symbol files for MapServer 6. The first version of the document
was based on the results of a project carried out at the University of Hannover, Institute of Landscape and Nature
Conservation. It was initiated by Mr. Dipl. Ing. Roland Hachmann. Parts have been taken from a study carried
through by Karsten Hoffmann, student of Geography and Cartography at the FU Berlin. In the context of a hands-on
training in the company GraS GmbH, Mr. Hoffman mainly dealt with the development of symbols. (Download study
report in German) His degree dissertation will also concern this subject.

The document has been heavily revised for MapServer 6.

Introduction

A map is an abstract representation that makes use of point, line and area symbols. Bertin (1974) created a clear
and logical symbol scheme in which symbols can be varied referring to graphical variables. The following graphical
variables can be used within MapServer: FORM, SIZE, PATTERN, COLOR and LIGHTNESS. Point and area symbols
as well as text fonts (ttf) can additionally be displayed with a frame which we call OUTLINE.

The following figure shows the theoretical structure of cartographical symbols, which is also used in MapServer:

Multiple Rendering and Overlay

Say you want to display a highway with a black border line, two yellow lanes and a red center lane. This calls for a
combination of signatures.

Complex cartographical effects can be achieved by rendering the same vector data with different symbols, sizes and
colours on top of each other. This can be done using separate LAYERs. This could, however, have performance effects
for the application, as every rendering process of the same geometry will take up additional processor time. The
preferred solution is to use multiple STYLESs to create complex symbols by overlay.
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Structure of Cartographic Symbols
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Fig. 1: Structure of Cartographical Symbols®
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To create the highway symbol mentioned above with a total width of 9 units, the lowest STYLE (in drawing order) will
be a broad black line with a width of 9 units. The second level STYLE will be a yellow line with a width of 7 units, and
the topmost STYLE will be a red line with a width of 1 unit. That way each yellow coloured lane will have a width of
(7-1)/2 = 3 units.

Combining symbols can be a solution for many kinds of cartographical questions. A combination of different geometry
types is also possible. A polygon data set can be rendered as lines to frame the polygons with a line signature. It can
also be rendred as polygons with a symbol filling the polygon. When the polygon fill is rendered on top of the lines, the
inner part of the underlying outline is covered by the fill symbol of the polygon. What is observed here is a clipping
effect that will result in an asymmetric symbol for the boundary line. To present the outline without clipping, just
reorder the LAYERs or STYLESs and put the outline presentation on top of the fill.

Yet another way to construct advanced line signatures for framed polygons is to tamper with the original geometries by
buffering or clipping the original geometry such that the new objects lie inside the original polygons or grow over the
borders. PostGIS can help achieve a lot of effects.

The OPACITY parameter of LAYER and STYLE can be used to achieve transparency (making lower symbols “shine”
through upper symbols).

Symbol Scaling

There are two basically different ways of handling the display size of symbols and cartographical elements in a map at
different scales. The size of cartographical elements is either set in screen pixels or in real world units.

* If the size is set in real world units (for example meters), the symbol will shrink and grow according to the scale
at which the map is displayed.

« If the size is set in screen pixels, symbols look the same at all scales.

The default behaviour of MapServer is to implement the “screen pixels” size type for displaying cartographical ele-
ments.

“Real world units”, as described above, can be achieved using either the SIZEUNITS or the SYMBOLSCALEDENOM
parameter of the LAYER.

e When SIZEUNITS is set (and is not pixels), symbol sizes are specified in real world units (for instance meters).
For available units, see the SIZEUNIT documentation.

* When SYMBOLSCALEDENOM is set, the given symbols size is used for the map scale 1:SYMBOLSCALEDE-
NOM, for other scales, the symbols are scaled proportionally.

STYLE MAXSIZE and MINSIZE limits the scaling of symbols.

MapServer and symbol specification

In a MapServer application, SYMBOL parameters are organised in the map file as follows:

* Each LAYER has a TYPE parameter that defines the type of geometry (point, line or polygon). The symbols are
rendered at points, along lines or over areas accordingly.

* Basic symbols are defined in SYMBOL elements, using the parameters TYPE, POINTS, IMAGE, FILLED, AN-
CHORPOINT and more (SYMBOL elements can be collected in separate symbol files for reuse).

 Colour, lightness, size and outline are defined inside the STYLE sections of a CLASS section using the parameters
COLOR, SIZE, WIDTH and OUTLINECOLOR.

* Patterns for styling lines and polygons are defined in STYLE sections using GAP and PATTERN.

* Several basic elements can be combined to achieve a complex signature using several STYLESs inside one CLASS.
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The following example shows the interaction of some of these elements and explains the configuration in the LAYER
and the SYMBOL sections necessary for rendering a cartographical point symbol (a red square with a 1 pixel wide black

outline and a smaller blue circle inside):

Fig. 2: The generated overlay symbol

Table 1: Commented LAYER and SYMBOL sections.

LAYER section of the map file

SYMBOL (from a separate symbol file or in-line in
the map file)

# Start of layer definition

LAYER
# Name of the layer
NAME "mytest"
TYPE POINT # Point geometries

STATUS DEFAULT # Always draw
# Use the dataset test.shp
DATA
# Start of a Class definition
CLASS
# Start of the first Style
STYLE
# Symbol to be used (reference)
SYMBOL "square"
# Size of the symbol in pixels
SIZE 16
# Colour (RGB) - red
COLOR 255 0 ©
# Outline colour (RGB) - black
OUTLINECOLOR © O 0
END # end of STYLE
# Start of the second Style
STYLE
# Symbol to be used (reference)
SYMBOL "circle"
# Size of the symbol in pixels
SIZE 10
# Colour (RGB) - blue
COLOR O ® 255
END # end of STYLE
END # end of CLASS
END # end of LAYER

# Start of symbol definition
SYMBOL

# Symbol name (referenced in STYLEs)
NAME "square"
TYPE vector # Type of symbol
# Start of the symbol geometry
POINTS

00

01
11
10
00

END # end of POINTS

# The symbol should be filled
FILLED true

# Place the according to its center
ANCHORPOINT 0.5 0.5

END # end of SYMBOL

# Start of symbol definition
SYMBOL

# Symbol name (referenced in STYLEs)
NAME ‘"circle"
TYPE ellipse # Type of symbol
# Start of the symbol geometry
POINTS

11
END # end of POINTS
# The symbol should be filled
FILLED true
# Place the according to its center
ANCHORPOINT 0.5 0.5

END # end of SYMBOL
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Using Cartographical Symbols in MapServer

Vectors, truetype fonts and raster images are basic graphical elements that are defined by the TYPE parameter in the
STYLE element. This and the following sections explain how these elements can be combined to create complex
cartographical symbols, and they describes some other important aspects of map rendering in MapServer .

Output formats

MapServer support raster output formats (e.g. PNG, JPEG and GIF) and vector output formats (e.g. PDF, SVG). The
raster formats (except for GIF) use anti-aliasing. See OUTPUTFORMAT (and MAP IMAGETYPE) for more.

Symbol units

The units used for specifying dimensions is defined in the SIZEUNITS parameter of the LAYER. The available units
are listed there. The default unit is pixels.

The MAP element’s RESOLUTION and DEFRESOLUTION parameters will determine the resolution of the resulting
map and hence the size in pixels of the symbols on the map. DEFRESOLUTION is by default 72 dpi (dots per inch). If
RESOLUTION is set to 144 (and DEFRESOLUTION is 72), all dimensions specified in the map file will be multiplied
by 144/72 = 2. This can be used to produce higher resolution images.

Dimensions can be specified using decimals.

Scaling of Symbols

The SYMBOLSCALEDENOM parameter in the LAYER section specifies the scale at which the symbol or text label is
displayed in exactly the dimensions defined in the STYLESs (for instance using SIZE and WIDTH). Observe that all the
parameters concerned with the symbol dimensions (SIZE, WIDTH, ...) are tightly connected to the SYMBOLSCALE-
DENOM parameter. The MAXSIZE and MINSIZE parameters inside the STYLE element limit the scaling of symbols
to the maximum and minimum size specified here (but does not affect the size calculations).

When symbols are scaled as the scale changes, the elements (defined in STYLEs) of a composite cartographical symbol
may change their positions relative to each other. This is due to rounding effects when creating the image. The effect
is most noticeable at small scales (large scale denominators), when the symbols get small. Due to the same effects,
symbols can also slightly change their shape when they get small.

It is not possible to define the display intervals with MINSCALEDENOM and MAXSCALEDENOM in the STYLE-
section, so this kind of tuning has to be solved at the LAYER level. To do this, create several LAYERs with the same
geometries for different scale levels.

Always observe that cartographical symbols depend a lot on the scale! So be careful with the interaction of content,
symbols and scale. All three parameters heavily interact and have to be coordinated to produce a good map.

Construction of Point Symbols

In the figure below, point symbols of TYPE truetype, pixmap, ellipse and vector are demonstrated. The precise position
of the point for which the symbol is rendered is shown with a small red dot. A small blue dot is used to show an offset
position.

All point symbols can be rotated using the ANGLE parameter.

Since version 6.2, the anchor point / reference point of all point symbols can be set using the SYMBOL ANCHORPOINT
parameter. The default anchorpoint is at the center of the boundingbox of the symbol (ANCHORPOINT 0.5 0.5).
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Fig. 3: Basic point symbol TYPEs, showing effects of size, offset, angle and outlinecolor

Symbols of TYPE vector and ellipse

For symbols of TYPE vector and ellipse the shape of the symbol by setting X and Y values in a local two dimensional
coordinate system with X values increasing to the right and Y values increasing downwards. The coordinates defining

the symbol is listed in the POINTS parameter, which is explicitly ended using END. Negative values should not be
used.

» TYPE ellipse is used to create ellipses (and circles). The shape of the ellipse is defined in the POINTS parameter

(X - size in the horizontal direction, Y - size in the vertical direction). To create a circle, let X and Y have the
same value.

e TYPE vector is used to define advanced vector symbols. The shape of the symbol is defined in the POINTS

parameter. A vector symbol can consist of several elements. The coordinates -99 -99 are used to separate the
elements.

To create a polygon vector symbol, the SYMBOL FILLED parameter must be set to true. If the end point is not
equal to the start point of a polygon geometry, it will be closed automatically.

The maximum number of points is 100, but this can be increased by changing the parameter
MS_MAXVECTORPOINTS in the file mapsymbols.h before compilation.

When creating symbols of TYPE vector you should observe some style guidelines.
— Avoid downtilted lines in area symbols, as they will lead to heavy aliasing effects.
— Do not go below a useful minimum size. This is relevant for all types of symbols.

— Keep in mind that for pixel images, every symbol of TYPE vector has to be rendered using pixels.

Note
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The bounding box of a vector symbol has (0,0) in the symbol coordinate system as its upper left corner. This
can be used to precisely control symbol placement. Since version 6.2 SYMBOL ANCHORPOINT should be
used instead.

Symbols of TYPE truetype

You can use symbols from truetype fonts. The symbol settings are defined in the SYMBOL element. Specify the
character or the ASCII number of the character to be used in the CHARACTER parameter. The FONT parameter is
used to specify the font to be used (the alias name from the font file - often “fonts.list”’). The FONTSET parameter of
the MAP element must be set for fonts to work.

For gif output (GD renderer), you can define that you want to apply antialiasing to the characters by using the parameter
ANTIALIAS. Tt is recommended to do this especially with more complex symbols and whenever they don’t fit well into
the raster matrix or show a visible pixel structure.

Colours for fruetype symbols can be specified in LAYER CLASS STYLE (as with symbols of the TYPE vector and
ellipse). You can specify both fill colour and outline colour.

To find out the character number of a symbol use one of the following options:
* Use the software FontMap (Shareware, with free trial version for download, thanks Till!).
* Use the MS Windows truetype map.
e Trial and Error. :-)

Please note that the numbering of the so-called “symbol fonts” starts at 61440! So if you want to use character &#84,
you have to use 61440 + 84 = &#61524. (ain’t that a pain!!)

You can also place truetype characters and strings on the map using LABEL. Then you can control the placing of the text
by using the POSITION parameter [ulluclur|clicc|cr|ll[lc|lr], that specifies the position relative to the geometric origin
of the geometry.

Symbols of TYPE pixmap

Symbols of the TYPE pixmap are simply small raster images. The file name of the raster image is specified in the
IMAGE parameter of the SYMBOL element. MapServer supports the raster formats GIF and PNG for pixmaps.

Observe the colour depth of the images and avoid using 24 bit PNG symbols displayed in 8 bit mode as this may cause
unexpected colour leaps.

When using raster images, the colour cannot be modified in the SYMBOL element subsequently.

You can specify a colour with the TRANSPARENT parameter which will not be displayed - i.e. it will be transparent.
As a result, underlying objects and colours are visible.

The SIZE parameter defines the height of pixmap symbols when rendered. The pixel structure will show when the
SIZE grows too large. If you are using symbol scaling (LAYER SYMBOLSCALEDENOM is set or LAYER SIZEUNITS
is not pixels) and want to prevent this from happening, you should set the STYLE MAXSIZE parameter.

Symbol definitions for the figure that demonstrates point symbols

This code was used to produce the symbols in the point symbol figure.

First, the symbol definitions:

SYMBOL
NAME "o-flag-trans"

(continues on next page)
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(continued from previous page)
TYPE pixmap
IMAGE "o-flag-trans.png"
END # SYMBOL

SYMBOL
NAME "circlef"
TYPE ellipse
FILLED true
POINTS
10 10
END # POINTS
END # SYMBOL

SYMBOL
NAME "P"
TYPE truetype
FONT "arial"
CHARACTER "P"
END # SYMBOL

SYMBOL
NAME "v-line"
TYPE vector
FILLED false
POINTS
(V)
5 10
10 0
END # POINTS
END # SYMBOL

SYMBOL
NAME "v-poly"
TYPE vector
FILLED true
POINTS
0 0
8

5

0
20
.5 4
8 0
0
#

S = WUl NN W

END # POINTS
END # SYMBOL

Then, the LAYERs and STYLEs used for producing the polygon V symbols in the point symbol figure:

LAYER # Vector v - polygon
STATUS DEFAULT
TYPE POINT
FEATURE

(continues on next page)
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(continued from previous page)
POINTS
10 30
END # Points
END # Feature

CLASS
STYLE
SYMBOL "v-poly"
COLOR 0 0 ©
END # STYLE
STYLE

SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size
STATUS DEFAULT
TYPE POINT
FEATURE

POINTS
20 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR O 0 O
SIZE 30
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 0
SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size, angle
STATUS DEFAULT
TYPE POINT
FEATURE

POINTS
30 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR O 0 0O
SIZE 30

(continues on next page)
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(continued from previous page)

ANGLE 60
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size, offset
STATUS DEFAULT
TYPE POINT
FEATURE

POINTS
40 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR 0 0 O
SIZE 30
OFFSET 0 15
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size, angle, offset
STATUS DEFAULT
TYPE POINT
FEATURE
POINTS
50 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR O ® 0
SIZE 30
ANGLE 60
OFFSET 0 15
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 O

(continues on next page)
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(continued from previous page)

SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size outline
STATUS DEFAULT
TYPE POINT
FEATURE
POINTS
60 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR 0 0 O
SIZE 30
OUTLINECOLOR ® 255 0
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

LAYER # Vector v - polygon, size, outline, width
STATUS DEFAULT
TYPE POINT
FEATURE
POINTS
70 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR O 0 O
SIZE 30
OUTLINECOLOR ® 255 0
WIDTH 4
END # STYLE
STYLE
SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

(continues on next page)
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(continued from previous page)

LAYER # Vector v - polygon, size, outline, no color
STATUS DEFAULT
TYPE POINT
FEATURE
POINTS
80 30
END # Points
END # Feature

CLASS
STYLE
SYMBOL "v-poly"
SIZE 30
OUTLINECOLOR O 255 O
END # STYLE
STYLE

SYMBOL "circlef"
COLOR 255 0 ©
SIZE 4
END # STYLE
END # CLASS
END # LAYER

Combining symbols

The following figure shows how to combine several basic symbols to create a complex point symbol. The combination
is achieved by adding several STYLEs within one LAYER. Each STYLE element references one SYMBOL element. All
the basic symbols are centered and overlaid when rendered.

Notice that the SIZE parameter in the STYLE element refers to the height of the symbol (extent in the Y direction).
A standing rectangle will thus display with a smaller area than a lying rectangle, although both have the same SIZE
parameter and the same maximum Y value in the SYMBOL element. When combining several basic point symbols on
top of each other, they will not always be centered correctly due to the integer mathematics required when rendering
raster images. It is recommended not to combine elements with even and odd numbered SIZE parameters, as this tends
to produce larger irregularities.

Construction of Line Symbols

For displaying line geometries, you specify the width of the lines using the WIDTH parameter and the colour using the
COLOR parameter. If no colour is specified, the line will not be rendered. If no width is specified, a thin line (one unit
(pixel) wide) will be rendered. The LINECAP, LINEJOIN and LINEJOINMAXSIZE parameters are used to specify
how line ends and corners are to be rendered.

Overlaying lines

When combining several styles / symbols on a line, they will be positioned on the baseline which is defined by the
geometry of the object. In most cases MapServer correctly centers symbols. The combination of a line displayed in 16
units width and overlaid with a 10 unit width line, results in a line symbol with a 3 unit border. If the cartographical
symbol is to contain a centered line with a width of 1 pixel, then the widths should be reconfigured, for example to 11
and 17 units. As a rule of thumb don’t combine even numbered and odd numbered widths.
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LAYER-Section in the Map-File: Symboldefinitions in the Symbolfile:
LAYER
NAME Signatur1 Point L S;rnigl"-quadraf'
iy oint Layer Nk KK
DATA..... P(?(')NTS

cusss Pl B []
10
STYLE 00

SYMBOL "quadrat”

END
(s;gf.;;p? 00255 FILLED TRUE
OUTLINECOLOR 0 00 END
END
SYMBOL
STYLE NAME "punkt”
SYMBOL "punkt” »  TYPE ELLIPSE — which symbol type is used
SIZE 30 POINTS
COLOR 204 204 255 11 —— Length of X and Y radius of the Ellipse
END END
FILLEDTRUE =————> @
STYLE END
SYMBOL "kreuz2"
SIZE 16 SYMBOL
COLOR oo \ NAME "kreuz2"
END TYPE VECTOR
POINTS
END 00
END 11 ><
-99-99
01 — Negative values can be used
10 to separate singles vectorlines
END (also called pen-up command)

.i -

Visual appearance of the final result

Fig. 4: Construction of Point Symbols
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Use of the PATTERN and GAP parameters

The PATTERN and GAP parameters can be used to produce styled lines in MapServer.

To create line patterns, use the PATTERN parameter of the STYLE. Here you define dashes by specifying the length of
the first dash, followed by the length of the first gap, then the length of the second dash, followed by the second gap,
and so on. This pattern will be repeated as many times as that pattern will fit into the line. LINECAP can be used to
control how the ends of the dashes are rendered. LINEJOIN can be used to control how sharp bends are rendered. In
the left column of the figure, you will find three examples where PATTERN has been used. Number 2 from below uses
LINECAP butt, number 3 from below uses LINECAP round (and LINEJOIN miter) and number 4 from below uses
LINECAP butt (and is overlaid over a wider, dark grey line). To produce dots, use O for dash length with LINECAP
‘round’.

Styled lines can be specified using GAP and a symbol for styling. In the figure, you will find examples where GAP has
been used (in the right column). At the bottom a SYMBOL of TYPE ellipse has been used, then a SYMBOL of TYPE
vector, then a SYMBOL of TYPE font and then a SYMBOL of TYPE pixmap. To control the placement of the symbols
relative to the line (to get asymmetrical styling), use SYMBOL ANCHORPOINT (as explained later).

Note

Since version 6.2 it is possible to specify an offset (start gap) when creating asymmetrical patterns using the STYLE
INITIALGAP parameter. INITIALGAP can be used with GAP and with PATTERN.

The following figure shows how to use styles to define different kinds of line symbols.
e PATTERN usage is demonstrated in the 2nd, 3rd, 4th and 5th symbol from the bottom in the left column.

* GAP usage is demonstrated in the 2nd symbol from the bottom in the left column and all the symbols in the right
column.

* negative GAP value usage is demonstrated in the all the symbols in the right column, except for the one at the
bottom.

* INITIALGAP usage is demonstrated in the 2nd and 5th symbol from the bottom in the left column.
» STYLE OFFSET usage is demonstrated in the 5th symbol from the bottom in the right column

Below you will find the SYMBOLs and STYLESs that were used to produce the line symbols in “Construction of Line
Symbols”. The LAYERs are ordered from bottom to top of the figure.

Styles and symbols for lines

SYMBOL
NAME "circlef"
TYPE ellipse
FILLED true
POINTS
11
END # POINTS
END # SYMBOL

SYMBOL
NAME "P"
TYPE truetype
FONT "arial"
CHARACTER "P"
END # SYMBOL

(continues on next page)
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Fig. 5: Construction of Line Symbols

(continued from previous page)

NAME "vertline"
TYPE vector
FILLED true
POINTS

0

SN NS

END

0

10

8 10

80

0

# POINTS

ANCHORPOINT 0.5 0
END # SYMBOL

SYMBOL

NAME "o-flag-trans"

TYPE pixmap

IMAGE "o-flag-trans.png"
END # SYMBOL

#######AA Left column ##A##AAAHHHARHHY

LAYER # Simple line

(continues on next page)
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(continued from previous page)
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
55
25 10
45 10
35 5
END # Points
END # Feature
CLASS
STYLE
COLOR O ® ©
WIDTH 6.5
END # STYLE
END # CLASS
END # LAYER

LAYER # Dashed line with symbol overlay
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
5 15
25 20
45 20
35 15
END # Points
END # Feature
CLASS
STYLE
COLOR O © ©
WIDTH 5.0
PATTERN 40 10 END
END # STYLE
STYLE
SYMBOL "circlef"
COLOR O ® ©
SIZE 8
INITIALGAP 20
GAP 50
END
END # CLASS
END # LAYER

LAYER # Dashed line, varying
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
5 25
25 30

(continues on next page)
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45 30
35 25
END # Points
END # Feature
CLASS
STYLE
COLOR O ® ©
WIDTH 5.0
LINECAP round #[butt/round|square|triangle]
LINEJOIN miter #[round|miter|bevel]
LINEJOINMAXSIZE 3
PATTERN 40 17 ® 17 0 17 O 17 END
END # STYLE
END # CLASS
END # LAYER

LAYER # Line dash overlay
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
5 35
25 40
45 40
35 35
END # Points
END # Feature
CLASS
STYLE
COLOR 102 102 102
WIDTH 4.0
END # STYLE
STYLE
COLOR 255 255 255
WIDTH 2.0
LINECAP BUTT
PATTERN 8 12 END
END # STYLE
END # CLASS
END # LAYER

LAYER # Line dashed with dashed overlay
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
5 45
25 50
45 50
35 45
END # Points
END # Feature

(continued from previous page)

(continues on next page)
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(continued from previous page)

CLASS
STYLE
COLOR 0 0 0
WIDTH 16.0
PATTERN 40 20 20 20 10 20 END
END # STYLE
STYLE
COLOR 209 66 0
WIDTH 12.0
INITIALGAP 2
PATTERN 36 24 16 24 6 24 END
END # STYLE
END # CLASS
END # LAYER

LAYER # Line overlay - 3
STATUS DEFAULT
TYPE LINE
FEATURE

POINTS
5 55
25 60
45 60
35 55
END # Points
END # Feature
CLASS
STYLE
COLOR O 0 0
WIDTH 17.0
END # STYLE
STYLE
COLOR 209 66 0
WIDTH 11.0
END # STYLE
STYLE
COLOR O ® ©
WIDTH 1.0
END # STYLE
END # CLASS
END # LAYER

#######H right column ######H##HAH#HH

LAYER # Line - ellipse overlay
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
50 5
70 10
90 10

(continues on next page)
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(continued from previous page)
80 5
END # Points
END # Feature
CLASS
STYLE
COLOR © 0 O
WIDTH 3.6
END # STYLE
STYLE
COLOR O ® ©
SYMBOL "circlef"
SIZE 10
GAP 42
END # STYLE
STYLE
COLOR 255 0 O
SYMBOL "circlef"
SIZE 3
GAP 42
END # STYLE
END # CLASS
END # LAYER

LAYER # Line - symbol overlay
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
50 15
70 20
90 20
80 15
END # Points
END # Feature
CLASS
STYLE
COLOR O ® ©
WIDTH 2.8
END # STYLE
STYLE
COLOR O ® ©
SYMBOL "vertline"
SIZE 10.0
ANGLE 30
GAP -50
END # STYLE
STYLE
COLOR 255 0 ©
SYMBOL "circlef"
SIZE 3
GAP 50
END # STYLE

(continues on next page)
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(continued from previous page)
END # CLASS
END # LAYER

LAYER # Line - font overlay
STATUS DEFAULT
TYPE LINE
FEATURE

POINTS
50 25
70 30
90 30
80 25
END # Points
END # Feature
CLASS
STYLE
COLOR 0 0 O
WIDTH 6
END # STYLE
STYLE
COLOR 102 0 ©
SYMBOL "P"
SIZE 20
GAP -30
END # STYLE
STYLE
COLOR 255 0 ©
SYMBOL "circlef"
SIZE 3
GAP 30
END # STYLE
END # CLASS
END # LAYER

LAYER # Line - pixmap overlay
STATUS DEFAULT
TYPE LINE
FEATURE

POINTS
50 35
70 40
90 40
80 35
END # Points
END # Feature
CLASS
STYLE
COLOR O ® ©
WIDTH 6
END # STYLE
STYLE
COLOR 102 0 ©

(continues on next page)
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SYMBOL "o-flag-trans"
SIZE 20
GAP -30
END # STYLE
STYLE
COLOR 255 0 ©
SYMBOL "circlef"
SIZE 3
GAP 30
END # STYLE
END # CLASS
END # LAYER

LAYER # Line - pixmap overlay

STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
50 45
70 50
90 50
80 45
END # Points
END # Feature
CLASS
STYLE
COLOR O ® ©
WIDTH 6
END # STYLE
STYLE
COLOR 102 0 ©
SYMBOL "o-flag-trans"
SIZE 20
GAP -30
OFFSET -10 -99
END # STYLE
STYLE
COLOR 255 0 O
SYMBOL "circlef"
SIZE 3
GAP 30
END # STYLE
END # CLASS
END # LAYER

(continued from previous page)

LINECAP

By default, all lines (and patterns) will be drawn with rounded ends (extending the lines slightly beyond their ends).
This effect gets more obvious the larger the width of the line is. It is possible to alter this behaviour using the LINECAP
parameter of the STYLE. LINECAP butt will give butt ends (stops the line exactly at the end), with no extension of the
line. LINECAP square will give square ends, with an extension of the line. LINECAP round is the default.
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LINEJOIN

The different values for the parameter LINEJOIN have the following visual effects. Default is round. miter will follow
line borders until they intersect and fill the resulting area. none will render each segment using linecap butt. The figure
below illustrates the different linejoins.

Fig. 6: Different kinds of linejoins

LINEJOINMAXSIZE (only relevant for LINEJOIN miter)

Specify the maximum length of miter linejoin factor m (see the figure below). The value is a multiplication factor
(default 3).

Fig. 7: Miter linejoin

The max length of the miter join is calculated as follows (d is the line width, specified with the WIDTH parameter of
the STYLE):

[m_max = d * LINEJOINMAXSIZE

If m > m_max, then the connection length will be set to m_max.

Use of the OFFSET parameter

In STYLE, an OFFSET parameter can be set to shift symbols in the X and Y direction. The displacement is not
influenced by the direction of the line geometry. Therefore the point symbols used for styling are all shifted in the same
direction, independent of the direction of the line (as defined in style number 2 in the map file example below - red line
in the map image). A positive X value shifts to the right. A positive Y value shifts downwards.

To generate lines that are shifted relative to the original lines, -99 has to be used for the Y value of the OFFSET. Then
the X value defines the distance to the line from the original geometry (perpendicular to the line). A positive X value
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will shift to the right (when viewed in the direction of the line), a negative X value will shift to the left.

The example below shows how OFFSET works with the use of -99 (blue and green lines) and without the use of -99
(red line). The thin black line shows the location of the line geometry.

Fig. 8: Use of the OFFSET parameter with lines - map image

LAYER #
STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
20 20
280 160
280 20
160 20
160 60
END # Points
END # Feature
CLASS
STYLE # no offset
COLOR O ® © # black
WIDTH 1
END # STYLE
STYLE # simple offset left and down
COLOR 255 ® ® # red
WIDTH 2
OFFSET -8 12
END # STYLE
STYLE # left offset rel. to line direction
COLOR O O 255 # blue
WIDTH 5
OFFSET -16 -99
END # STYLE
STYLE # right offset rel. to line direction
COLOR ® 255 0 # green
WIDTH 5
OFFSET 16 -99
END # STYLE
END # CLASS

(continues on next page)
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{END # LAYER

(continued from previous page)

Asymmetrical line styling with point symbols

Line number 2 and 5 from the bottom in the right column of the “Construction of Line Symbols” figure are examples
of asymmetrical line styling using a point symbol. This can be achieved either by using an OFFSET (with a Y value
of -99), or by using ANCHORPOINT, as described in the tricks section below. Line number 2 from the bottom can
be produced using ANCHORPOINT - this is the best method for placing symbols on lines. Line number 5 from the
bottom is produced using STYLE OFFSET. As can be seen, the symbols are here rendered on the offset line, meaning
that at sharp bends, some symbols will be placed far away from the line.

Area Symbols

Areas (polygons) can be filled with full colour. Areas can also be filled with symbols to create for instance hatches and

graticules.

The symbols are by default used as tiles, and rendered (without spacing) one after the other in the x and y direction,
filling the whole polygon.

If the SIZE parameter is used in the STYLE, the symbols will be scaled to the specified height.

The GAP parameter of the STYLE can be used to increase the spacing of the symbols.

The AGG renderer uses anti-aliasing by default, so edge effects around the symbols can occur.

Hatch fill

Simple line hatches (e.g. horizontal, vertical and diagonal) can be created by filling the polygon with a hatch symbol.
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Fig. 9: Hatch examples

The SIZE parameter in the STYLE that uses a SYMBOL of type hatch specifies the distance from center to center
between the lines (the default is 1). The WIDTH parameter specifies the width of the lines in the hatch pattern (default
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is 1). The ANGLE parameter specifies the direction of the lines (default is O - horizontal lines). Since version 6.2, the
PATTERN parameter can be used to create hatches with dashed lines.

The figure demonstrates the use of SIZE (bottom left); WIDTH (bottom right); ANGLE, PATTERN and SIZE (top left);
and overlay (top right) of hatches.

The code below shows excerpts of the map file that was used to produce the figure.

First, the SYMBOL definition:

SYMBOL
NAME "hatchsymbol"
TYPE hatch

END

Then the CLASS definitions:

LAYER # hatch
CLASS
STYLE
SYMBOL "hatchsymbol"
COLOR 0 0 O
SIZE 10
END # STYLE

END # CLASS
END # LAYER

LAYER # hatch with angle and pattern
CLASS
STYLE
SYMBOL "hatchsymbol"
COLOR 0 0 O
SIZE 10
WIDTH 3
ANGLE 45
PATTERN 20 10 10 10 END
END # STYLE

END # CLASS
END # LAYER

LAYER # hatch with wide lines
CLASS
STYLE
SYMBOL "hatchsymbol"
COLOR O ® ©
SIZE 10
WIDTH 5
END # STYLE

END # CLASS
END # LAYER

LAYER # cross hatch

(continues on next page)
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(continued from previous page)

CLASS
STYLE
SYMBOL "hatchsymbol"
COLOR 255 153 0
SIZE 10
WIDTH 4
END # STYLE
STYLE
SYMBOL "hatchsymbol"
COLOR O ® 255
SIZE 20
ANGLE 90
END # STYLE
END # CLASS
END # LAYER

Polygon fills with symbols of TYPE pixmap

Polygons can be filled with pixmaps.

Note

If the STYLE SIZE parameter is different from the image height of the pixmap, there can be rendering artifacts
around the pixmaps (visible as a grid with the “background” colour).

Pixmap symbols can be rotated using the ANGLE parameter, but for polygon fills, this produces strange effects, and is
not recommended.

To create complex area symbols, e.g. with defined distances between single characters or hatches with broad lines,
pixmap fill is probably the best option. Depending on the desired pattern you have to generate the raster image with
high precision using a graphical editor. The figure below is an example of how to obtain a regular allocation of symbols
with defined spacing.

You can use other shapes than circles. B defines the width and H the height of the raster image. For a regular arrange-
ment of symbols in a 45 degree angle B = H. For symbols, which are regularly arranged in parallel and without offset
between each other one centered symbol with the same x and y distances to the imageborder is enough.

The following figure shows an example of how you can design a pixmap to produce a hatch with wide lines.

To create a 45 degree hatch use:

[B:Ha.ndx:y ]

Note

When using the MapServer legend, observe that each raster pixmap is displayed only once in the original size in
the middle of the legend box.

The example below shows some pixmap symbols which can be used as area symbols with transparency. The raster
images were created using FreeHand, finished with Photoshop and exported to PNG with special attention to the colour
palette.
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B=2x

H=2y

x/2 X x/2

Fig. 10: Raster image for a regular symbol fill

Fig. 11: Raster image for a hatched fill
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Table 2: Construction of a horizontally arranged area symbol

CLASS section SYMBOL definition
CLASS SYMBOL
STYLE NAME "in_the_star"

COLOR 255 255 O
END

TYPE PIXMAP
IMAGE "stern.png"

STYLE TRANSPARENT 8
SYMBOL "in_the_star" END
END +*
STYLE
OUTLINECOLOR 0 0 0
WIDTH 1
END
END
2 db o b o b f
r % % % ok Kk
Fig. 12: Polygon fill - regular grid pattern
Table 3: Construction of a diagonally arranged area symbol
CLASS section SYMBOL definition
CLASS SYMBOL
STYLE

SYMBOL "in_pointl"
END

NAME "in_pointl"
TYPE PIXMAP

IMAGE "flaechel_1.png"

STYLE TRANSPARENT 13
OUTLINECOLOR O 0 0 END
WIDTH 1 i
END .
END
e o o
. »
. o »
. »
Fig. 13: Polygon fill - diagonal pattern
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Table 4: Construction of a hatch

CLASS section SYMBOL definition
CLASS SYMBOL
STYLE NAME "in_hatch"
COLOR 255 255 O TYPE PIXMAP
END IMAGE "schraffur.png"
STYLE TRANSPARENT 2
SYMBOL "in_hatch" END

END "
STYLE /
OUTLINECOLOR O 0 0
WIDTH 1

END
END

Fig. 14: Polygon fill - hatch

Polygon fills with symbols of TYPE vector

Polygons can be filled with symbols of TYPE vector. As for the other symbol fills, the pattern will be generated by
using the specified symbol for the tiles. The bounding box of the symbol is used when tiling.

Creating vector symbols for polygon fills is done in much the same way as for pixmap symbols. Precision is necessary
to get nice symmetrical symbols.

The upper left corner of the bounding box of a symbol of TYPE vector is always (0, 0) in the symbol’s coordinate
system. The lower right corner of the bounding box is determined by the maximum x and y values of the symbol
definition (POINTS parameter). The fact that the upper left corner always is at (0,0) makes it convenient to construct
symbols such as the dash signature found as number two from the bottom in the centre column of the example below.

Both polygon (FILLED true) and line (FILLED false) vector symbols can be used. For line symbols, the WIDTH
parameter of the STYLE will give the line width and the SIZE parameter will specify the height of the symbol.

Note

For vector line symbols (FILL off), if a width greater than 1 is specified, the lines will grow to extend outside the
original bounding box of the symbol. The parts that are outside of the bounding box will be cut away.

STYLE ANGLE can be used for polygon fills, but will only rotate each individual symbol, not the pattern as a whole.
It is therefore quite demanding to generate rotated patterns.

Below you will find some examples of vector symbols used for polygon fills. The polygon fill is accompanied by the
vector symbol used for the fill. The center of the vector symbol is indicated with a red dot.
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.iiiﬁaiiﬁ_

NAAAAAAA, 9880000
PAAMAAAE 3525338
VAAAAAA 3888885
\YAYAYAVAVAVAVA 0000000

Fig. 15: Polygon fills - vector
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Excerpts from the map file for the polygon fill vector examples above

First, the LAYERS

LAYER # chess board
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
55
5 25
45 25
45 5
55
END # Points
END # Feature
CLASS
STYLE
SYMBOL "chess"
COLOR O ® ©
SIZE 35
END # STYLE
END # CLASS
END # LAYER

LAYER # x - line
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
5 30
5 50
45 50
45 30
5 30
END # Points
END # Feature
CLASS
STYLE
SYMBOL "x-line"
COLOR O ® ©
WIDTH 5
SIZE 35
END # STYLE
END # CLASS
END # LAYER

LAYER # v polygon
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
5 55
575

(continues on next page)
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45 75
45 55
5 55
END # Points
END # Feature
CLASS
STYLE
SYMBOL "v-poly"
COLOR O © ©
SIZE 35
END # STYLE
END # CLASS
END # LAYER

LAYER # Circles
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
5 80
5 100
45 100
45 80
5 80
END # Points
END # Feature
CLASS
STYLE
SYMBOL "circlef"
COLOR O 0 O
SIZE 20
GAP 25
END # STYLE
END # CLASS
END # LAYER

LAYER # x polygon
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
55 5
55 25
95 25
95 5
55 5
END # Points
END # Feature
CLASS
STYLE
COLOR © 0 ©
SYMBOL "x-poly-fill"

(continued from previous page)

(continues on next page)
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(continued from previous page)

SIZE 35
END # STYLE
END # CLASS
END # LAYER

LAYER # indistinct marsh
STATUS DEFAULT
TYPE POLYGON
FEATURE
POINTS
55 30
55 50
95 50
95 30
55 30
END # Points
END # Feature
CLASS
STYLE
COLOR O ® 255
SYMBOL "ind_marsh_poly"
SIZE 25
END # STYLE
END # CLASS
END # LAYER

LAYER # diagonal circles
STATUS DEFAULT
TYPE POLYGON
FEATURE
POINTS
55 55
55 75
95 75
95 55
55 55
END # Points
END # Feature
CLASS
STYLE
COLOR 255 230 51
SYMBOL "diag_dots"
SIZE 30
END # STYLE
END # CLASS
END # LAYER

LAYER # diagonal holes in yellow
STATUS DEFAULT
TYPE POLYGON
FEATURE

(continues on next page)
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(continued from previous page)
POINTS
55 80
55 100
95 100
95 80
55 80
END # Points
END # Feature
CLASS
STYLE
SYMBOL "diag_holes"
SIZE 30
COLOR 250 220 102
END # STYLE
END # CLASS
END # LAYER

LAYER # v line + circle
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
100 5
100 25
140 25
140 5
100 5
END # Points
END # Feature
CLASS
STYLE
COLOR 255 0 ©
SYMBOL "circlef"
SIZE 30
GAP 45
END # STYLE
STYLE
COLOR O ® ©
SYMBOL "v-line"
LINEJOIN miter
LINECAP butt
SIZE 35
WIDTH 10
GAP 45
END # STYLE
END # CLASS
END # LAYER

LAYER # indistinct marsh + diagonal holes in yellow
STATUS DEFAULT
TYPE POLYGON
FEATURE

(continues on next page)
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POINTS
100 30
100 50
140 50
140 30
100 30
END # Points
END # Feature
CLASS
STYLE
COLOR O ® 255
SYMBOL "ind_marsh_poly"
SIZE 25
END # STYLE
STYLE
SYMBOL "diag_holes"
SIZE 30
COLOR 250 220 0
OPACITY 75
END # STYLE
END # CLASS
END # LAYER

LAYER # x line + circle
STATUS DEFAULT
TYPE POLYGON
FEATURE

POINTS
100 55
100 75
140 75
140 55
100 55
END # Points
END # Feature
CLASS
STYLE
COLOR ® O 255
SYMBOL ‘"circle"
WIDTH 5
SIZE 20
GAP 30
END # STYLE
STYLE
COLOR 0 204 0
SYMBOL "x-line"
SIZE 10
WIDTH 3
GAP 30
END # STYLE
END # CLASS
END # LAYER

(continued from previous page)
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Then the SYMBOLs:

SYMBOL
NAME "circlef"
TYPE ellipse
FILLED true
POINTS
10 10
END # POINTS
END # SYMBOL

SYMBOL
NAME "circle"
TYPE ellipse
FILLED false
POINTS
10 10
END # POINTS
END # SYMBOL

SYMBOL
NAME "v-line"
TYPE vector
POINTS
0 0
5 10
10 0
END
END

SYMBOL
NAME "v-poly"
TYPE vector
FILLED false
FILLED true
POINTS

0 0
8

0

S 00 U1 uv
S

S = WUl NN W

END
END

SYMBOL
NAME "x-line"
TYPE vector
POINTS
00
11
-99 -99

(continues on next page)
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(continued from previous page)

01

10

END
END

SYMBOL
NAME "chess"
TYPE vector
FILLED true
POINTS
00
10 0
10 10
0 10
00
-99 -99
10 10
20 10
20 20
10 20
10 10
END
END

SYMBOL
NAME "x-poly-fill"
TYPE vector
FILLED true

POINTS
0 1.131
0 0
1.131 0
4.566 3.434
8 0
9.131 0
9.131 1.131
5.697 4.566
9.131 8
9.131 9.131
8 9.131
4.566 5.697
1.131 9.131
0 9. 131l
0 8
3.434 4.566
0 1.131

END # POINTS
END # SYMBOL

SYMBOL
NAME "ind_marsh_poly"
TYPE vector

(continues on next page)
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FILLED true

POINTS

# Half line

w vl U1 N
w N

S Db

2
=00 =0g

# Half line

7 2
11.5 2
11.5 3
7 3

7 2

=80 =9

# Hole line

1.25 5
10.25 5
10.25 6
1.25 6
1.25 5
END
END

SYMBOL

NAME "diag_dots"

TYPE vector
FILLED true

POINTS

# Central circle:
0.
.5147
.5750
.6268
.6665
.6915
.7000
.6915
.6665
.6268
.5750
.5147
.4500
.3853
.3250
.2732
.2335
.2085
.2000
.2085
.2335

.7450
.7365
.7115
.6718
.6200
.5597
.4950
.4303
.3700
.3182
.2785
.2535
.2450
2253
.2785
.3182
.3700
.4303
.4950
.5597
.6200

(=R — R — N — R — R — R — R — R — R A A — N — I — B — I — R — R — I — I —]

(= — R — N — R — I — R — R — I — R — R — R — R A — I — I — I — R — )

4500

(continued from previous page)

(continues on next page)

4.1. Mapfile

118




MapServer Documentation, Release 8.4.0

0.6718
0.7115
0.7365
0.7450
=00 =6
23

.2415
.2165
.1768
.1250
.0647

(=R — I — I — R — I — R — I — ]

023
=80 =9
10.25
.9252
.8649
.8132
.7734
. 7485

(=]

“napandeeeee
© 2N

A N

I NS

o v

(e}

~
1N

. 7485
.7734
.8132
.8649
.9252
0.74

(= N e — I — I — N — R — Y~}
=

S |

-@.

S O
N

1
O
(e}

(=]

.0647
.1250
.1768
.2165
.2415
w5

(=R — I — R — R — R — R —]

END
END

SYMBOL

[ — I — I —]

= (= — I — I — I — R

(= N — I — I — I — R — ]

(=B — I — R — R — I — I — I — I —]

(= I — I — R — R — ]

.2732
.3250
.3853
.4500

.0647
. 1250
.1768
.2165
.2415
23

.2415
.2165
.1768
. 1250
.0647

9252
.8649
.8132
.7734
. 7485

.74

. 7485
.7734
.8132
.8649
.9252

.74

NAME "diag_holes"

TYPE vector
FILLED true
POINTS

(continued from previous page)
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0.0 0.0

# Left half circle
0.0 0.24
0.0647 0.2485
0.1250 0.2734
0.1768 0.3132
0.2165 0.3649
0.2415 0.4252
0.25 0.5
0.2415 0.5647
0.2165 0.6250
0.1768 0.6768
0.1250 0.7165
0.0647 0.7415
0.0 0.75
0.0 1.0

# Bottom half circle
0.24 1
0.2485 0.9252
0.2734 0.8649
0.3132 0.8132
0.3649 0.7734
0.4252 0.7485
0.5 0.74
0.5647 0.7485
0.6250 0.7734
0.6768 0.8132
0.7165 0.8649
0.7415 0.9252
0.75 1

1.0 1.0

# Right half circle
10.75

0.9252 0.7415
0.8649 0.7165
0.8132 0.6768
0.7734 0.6250
0.7485 0.5647
0.74 0.5
0.7485 0.4252
0.7734 0.3649
0.8132 0.3132
0.8649 0.2734
0.9252 0.2485
10.24

1.0 0.0

# Top half circle
0.75 0.0
0.7415 0.0647

(continued from previous page)

(continues on next page)
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(continued from previous page)

0.7165 0.1250
0.6768 0.1768
0.6250 0.2165
0.5647 0.2415
0.5 0.25
0.4252 0.2415
0.3649 0.2165
0.3132 0.1768
0.2734 0.1250
0.2485 0.0647
0.24 0.0
0.0 0.0
END

END

Polygon outlines

Polygon outlines can be created by using OUTLINECOLOR in the STYLE. WIDTH specifies the width of the outline.

STYLE
OUTLINECOLOR 0O 255 0
WIDTH 3

END # STYLE

Dashed polygon outlines can be achieved by using OUTLINECOLOR, WIDTH and PATTERN (together with LINECAP,
LINEJOIN and LINEJOINMAXSIZE). For more information on the use of PATTERN, see Use of the PATTERN and
GAP parameters.

STYLE
OUTLINECOLOR O 255 0
WIDTH 3
PATTERN
10 5
END # PATTERN
LINECAP BUTT
END # STYLE

For some symbol types, it is even possible to style polygon outlines using OUTLINECOLOR, SYMBOL and GAP.

STYLE
OUTLINECOLOR ® 255 0
SYMBOL 'circle'
SIZE 5
GAP 15

END # STYLE

Examples (MapServer 4)

The examples in this section were made for MapServer 4.
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Note

Many of these symbols will not work with later versions of MapServer , but they contain a lot of useful symbol
definitions and are therefore provided as reference.

The symbols were created with map files and symbol files (download_old_symbols). If you want to use these MAP
files please note, that your MapServer must at least be able to handle 50 symbols. Otherwise you will get an error while

loading the symbol files.

Basic Symbols

Graphic Primitives for Point-Symbolizers located in the defined Symbolfile symbols.sym

[ ]
punkt

dreieck

quadrat

_|_

kreuzi

haus

kreis

dreieck-leer

"

quadrat-quer

X

kreuz2

sechseck

ellipse-flach

dreieck-kopf

rechteck-quer

kreuz3

achteck

ellipse-hoch
zelt
rechteck-hoch

kreuz4

o

stern

Synboldefinitions from TrueTypeFont-Files

S

5

T

T

H oS

H sonne
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Graphic Primitives for Line-Symbolizers located in the defined Symbolfile sumbols.sym

linie-gestr2

linie-gestr3

linie-gestr4

linie-gépunktl

.lihielge}uﬁkti

li‘nie—ge‘punkt3‘

rechteck-bahn
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Graphical Primitives for Polygon-Symbolizers located in the defined Symbolfile symbols.sym

P B

diagonal-auf diagonal-ab

linie-horizontal linie-vertikal und
linie-horizontal

kreuz2 punkt

linie-vertikal

kreuzl

0.0.0.6.6/0.016.0/6.6/0.0/6.6.6.6/0.0/6/6.0/6.60]
DOQOOOOCCOOICOOCOICICOCIOOCIC
D000000000000000000000000
DOQOOOOCCOOICOOCOICICOCIOOCIC
D000000000000000000000000
DOQOOOOCCOOICOOCOICICOCIOOCIC
D000000000000000000000000
DOQOOOOCCOOICOOCOICICOCIOOCIC
D000000000000000000000000
DOQOOOOCCOOICOOCOICICOCIOOCIC
D000000000000000000000000
DO00000C000000000C0000000

kreis

dreiec kreuz4

quadrat-quer
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Complex Symbols

Examples of Point-Symbolizers varying some graphical Attributes

Varying Size and Color

= = s A A A

Variationen mit guadrat Variationen mit dreieck

) ® X X >< ><

Variationen mit punkt Variationen mit kreuz2

Variationen mit rechteck-guer Variationen mit rechteck-hoch

Exanples for combinations of several Basetypes

A . b

Signaturla SignaturZa Signatur3a Signaturda SignaturSa Sighaturéa Sighatur?a
Sighaturdh Sighatur2h Sighatur3b Sighaturdh Sighatursh Sighaturél Sighatur7h

O
¢
cﬂj

Signaturlc SighaturZc Signatur3c

Sinple Styles with Shape

%
>
>

Stern Hauz
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Examples of combined Line-Symbolizers varying some graphical Attributes

Grenzen

Strasse in Planung

Strasse

Autobahn

HSI_-IHHE kr‘lc Elne-ggngollzers !

Asynnetric Line-Synbolizers

1
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Examples of Polygon-Symbolizers varying some graphical Attributes
Hatching with different Colors and Distances; this is replaced in 4.6 by the new HATCH Style

Layer Flaechel bis Flasched

Layer FlaecheD bis FlascheS

Polygon-Synbolizer based on VectorSynbols

~
~
~

Layer Flaeched bis FlaechelZ

Polygon-Synbolizers based on TrueTypeFonts

S AR R AR AR AR
AR R AR AR AR
R R AR AR R RERER
R R AR R AR AR
IR AR R AR R AR R RRER

RRRR RN
AR
SRR
SRR
SRR
AR
SRR
AR
AR
SRR
AR
AR
AR
SRR
AR
SRR

S

-

ayer Flaecheld bis Flascheld

Polygon-Synbolizers based on FIXHAF Synbols
v -

L e o o 0 o 0o e lfoo oo o0 o0 0 07 * % Kk *k k k *k k kA
'i.l.i.l...i.i.i 000000000000000o *********_’
* ® ® ® ® o o ®|lo o 0 0 0 ©0 © © ok k ok ko kA
e e e e e’’’ ell6%0%6%6 %660 ° A*********a

Layer Flaechel? bis Flasche2o

Lawer FlaecheZl und Flasche2Z2

Tricks

Changing the center of a point symbol

MapServer does all transformations (offset, rotation) with respect to the symbol anchor point. By default, the anchor
point is calculated from the symbol’s bounding box. In some cases it can be useful to change the anchor point of a
symbol. Since version 6.2, this can be done using the SYMBOL ANCHORPOINT.

Here are some examples of what can be achieved by using the ANCHORPOINT mechanisms for point symbols and
decorated lines. There are three examples in the illustration, and each example shows the result with and without the
use of ANCHORPOINT. At the top, arrows are added to lines using GEOMTRANSFORM start / end. In the middle,
tags are added to lines using GAP and ANGLE. At the bottom, a point symbol is shifted and rotated. The red dots
represent the center points, and the blue dots the offsets.

Below you will find three tables that contain the SYAMBOLs and the STYLE mechanisms that were used to generate the
shifted symbols in the illustration.
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Fig. 16: Shifting trick

4.1. Mapfile 128



MapServer Documentation, Release 8.4.0

Table 5: Symbol tricks - shift - arrows

SYMBOLs LAYER STYLEs
SYMBOL LAYER # Line
NAME "arrow-start" STATUS DEFAULT
TYPE vector TYPE LINE
FILLED true FEATURE
POINTS POINTS
0 0.4 20 80
30.4 40 85
30 60 85
50.8 70 80
3 1.6 END # Points
31.2 END # Feature
0 1.2 CLASS
0 0.4 STYLE
END # POINTS COLOR O 0 O
ANCHORPOINT O 0.5 WIDTH 15
END # SYMBOL LINECAP butt
SYMBOL END # STYLE
NAME "arrow-end" STYLE
TYPE vector GEOMTRANSFORM "start"
FILLED true COLOR ® 255 0
POINTS SYMBOL "arrow-start"
0 0.4 SIZE 15.0
30.4 ANGLE AUTO
30 END # STYLE
50.8 STYLE
3 1.6 GEOMTRANSFORM "start"
3 1.2 COLOR 255 0 ©
0 1.2 SYMBOL "circlef"
0 0.4 SIZE 3
END # POINTS END # STYLE
ANCHORPOINT 1 0.5 STYLE
END # SYMBOL GEOMTRANSFORM "end"

COLOR ® 255 0
SYMBOL "arrow-end"
SIZE 15.0
ANGLE AUTO

END # STYLE

STYLE
GEOMTRANSFORM "end"
COLOR 255 0 O
SYMBOL "circlef"
SIZE 3

END # STYLE

END # CLASS
END # LAYER
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Table 6: Symbol tricks - shift - asymmetrical tags

SYMBOLs

LAYER STYLEs

SYMBOL
NAME "vert-line-shift"
TYPE vector
POINTS
00
0 10
END # POINTS
ANCHORPOINT 0.5 0
END # SYMBOL

SYMBOL
NAME "vert-line"
TYPE vector
POINTS
00
0 10
END # POINTS
END # SYMBOL

LAYER # Line - symbol overlay

STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
20 50
40 55
60 55
70 50
END # Points
END # Feature
CLASS
STYLE
COLOR O 0 O
WIDTH 4
END # STYLE
STYLE
COLOR ©® 0 O
SYMBOL "vert-line-shift"
SIZE 20.0
WIDTH 3
ANGLE 30
GAP -50
END # STYLE
STYLE
COLOR 255 0 0
SYMBOL "circlef"
SIZE 3
GAP 50
END # STYLE
END # CLASS

END # LAYER
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Table 7: Symbol tricks. Unshifted symbol (top) and shifted symbol

SYMBOLs

SYMBOL
NAME "v-line"
TYPE vector
POINTS
0 0
5 10
10 0
END # POINTS
END # SYMBOL

SYMBOL
NAME "v-line-shift"
TYPE vector
POINTS
0 ©
5 10
10 0
END # POINTS
ANCHORPOINT 0.5 O
END # SYMBOL

Shifting combined with rotation can also be used to good effect:
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Table 8: Symbol tricks - shift plus rotation

SYMBOLs LAYER STYLEs
SYMBOL LAYER # Hole
NAME "circle" TYPE POINT
TYPE ellipse STATUS DEFAULT
POINTS FEATURE
11 POINTS
END # POINTS 20 20

FILLED true

ANCHORPOINT 0.5 0.5

END # POINTS
END # FEATURE

END # SYMBOL FEATURE
POINTS
SYMBOL 80 30
NAME "stick" END # POINTS
TYPE vector END # FEATURE
POINTS FEATURE
-0.5 0.5 POINTS
0.5 0.5 50 80
0.51223 0.42274 END # POINTS
0.54774 0.35305 END # FEATURE
0.60305 0.29774 CLASS
0.67274 0.26223 STYLE
0.75 0.25 SYMBOL "circle"
0.82725 0.26223 SIZE 25
0.89694 0.29774 COLOR 102 102 102
0.95225 0.35305 OUTLINECOLOR 51 51 102
0.98776 0.42274 END
1 0.5 END
0.98776 0.57725 END # layer
0.95225 0.64694
0.89694 0.70225 LAYER # Methods
0.82725 0.73776 TYPE POINT
0.75 0.75 STATUS DEFAULT
0.67274 0.73776 PROCESSING "ITEMS=method"
0.60305 0.70225 FEATURE
0.54774 0.64694 POINTS
0.51223 0.57725 20 20
0.5 0.5 END # POINTS
-0.5 0.5 TTEMS| "1
END # POINTS END # FEATURE
FILLED true FEATURE
ANCHORPOINT 0O 0.5 POINTS
END # SYMBOL 20 20
END # POINTS
TS 5"
END # FEATURE
FEATURE
POINTS
20 20
END # POINTS
ITEMS 8"
END # FEATURE
FEATURE
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Mapfile changes related to symbols

Version 6.2

The ANCHORPOINT SYMBOL parameter was added.
The INITIALGAP STYLE parameter was added.
The GAP STYLE parameter’s behaviour was modified to specify center to center spacing.

PATTERN support for symbols of TYPE hatch.

Version 6.0

Parameters related to styling was moved from the SYMBOL element to the STYLE element of CLASS (in LAYER):

PATTERN (introduced in 5.0, previously called STYLE), GAP, LINECAP, LINEJOIN, LINEJOINMAX-
SIZE

The SYMBOL TYPE cartoline is no longer needed, and therefore not available in version 6.0.

Current Problems / Open Issues
GAP - PATTERN incompatibility

Creating advanced line symbols involving dashed lines is difficult due to the incompatibility of the dashed line mech-
anisms (PATTERN) and the symbol on line placement mechanisms (GAP). If GAP could be a list instead of a single
number (and perhaps renaming it to GAPS or DISTANCES), it would solve the issue, since we already have the IN-
TIALGAP parameter (that specifies the distance to the first symbol on the line - added in version 6.2).

GAP - not full support for 2D

GAP does not support two dimensions (relevant for polygon fills), so the same gap will have to be used for for the x
and the y directions. The introduction of new parameters - GAPX and GAPY could be a solution to this.

The End

‘We hope that this document will help you to present your data in a cartographically nice manner with MapServer and
explains some basics and possibilities of the concept of MapServer as well as some weaknesses. It would be great to
put together a cartographical symbols library for the profit of everyone. This especially concerns truetype fonts, which
have been developed for some projects and contain some typical signatures for cartographical needs.

You can also view the discussion paper for the improvement of the MapServer Graphic-Kernel (German only).

4.1.2 CLASS
BACKGROUNDCOLOR [r] [g] [b] | [hexadecimal string]
Removed in version 8.0: Use CLASS STYLEs instead.
COLOR [1] [g] [b] | [hexadecimal string]
Removed in version 8.0: Use CLASS STYLESs instead.

DEBUG [on]off]
Enables debugging of the class object. Verbose output is generated and sent to the standard error output
(STDERR) or the MapServer logfile if one is set using the LOG parameter in the WEB object. Must be an
integer in the range O to 5.
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See also

Debugging MapServer

EXPRESSION [string]
Four types of expressions are now supported to define which class a feature belongs to: String comparisons,
regular expressions, logical expressions, and string functions (see Expressions). If no expression is given, then
all features are said to belong to this class.

 String comparisons are case sensitive and are the fastest to evaluate. No special delimiters are necessary
although strings must be quoted if they contain special characters. (As a matter of good habit, it is recom-
mended that you quote all strings). The attribute to use for comparison is defined in the LAYER CLASSITEM
parameter.

» Regular expression are limited using slashes (/regex/). The attribute to use for comparison is defined in the
LAYER CLASSITEM parameter.

* Logical expressions allow the building of fairly complex tests based on one or more attributes. Logical
expressions are delimited by parentheses “(expression)”. Attribute names are delimited by square brack-
ets “[ATTRIBUTE]”. Attribute names are case sensitive and must match the items in the shapefile. For

example:
EXPRESSION ([PDPULTIION] > 50000 AND '[LANGUAGE]' eq 'FRENCH') ]
The following logical operators are supported: =, >, <, <=, >=, =, or, and, It, gt, ge, le, eq, ne, in, ~, ~*. As

one might expect, this level of complexity is slower to process.

¢ One string function exists: length(). It computes the length of a string:
[EXPRESSION (enlgithl (' [NAME_E] ') < 8) ]

String comparisons and regular expressions work from the classitem defined at the layer level. You may mix
expression types within the different classes of a layer.

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

GROUP [string]
Allows for grouping of classes. It is only used when a CLASSGROUP at the LAYER level is set. If the CLASS-
GROUP parameter is set, only classes that have the same group name would be considered at rendering time.
An example of a layer with grouped classes might contain:

LAYER
CLASSGROUP 'groupl"
CLASS
NAME "namel"
GROUP "groupl"

END
CLASS
NAME "name2"

(continues on next page)
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GROUP "group2"

END

CLASS
NAME "name3"
GROUP "groupl"

END

END # layer

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

KEYIMAGE (filename]
Full filename of the legend image for the CLASS. This image is used when building a legend (or requesting a
legend icon via MapScript or the CGI application).

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

LABEL
Signals the start of a LABEL object. A class can contain multiple labels (since MapServer 6.2).

LEADER
Added in version 6.2.

Signals the start of a LEADER object. Use this along with a LABEL object to create label leader lines.

MAXSCALEDENOM [double]
Minimum scale at which this CLASS is drawn. Scale is given as the denominator of the actual scale fraction, for
example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the deprecated
MAXSCALE parameter. Must be greater or equal to 0.

See also

Map Scale

MAXSIZE [integer]
Removed in version 8.0: Use CLASS STYLESs instead.

METADATA
This keyword allows for arbitrary data to be stored as name value pairs.

MINFEATURESIZE [integer]
Minimum feature size (in pixels) at which a feature should be rendered. Must be greater than 0.

MINSCALEDENOM [double]
Maximum scale at which this CLASS is drawn. Scale is given as the denominator of the actual scale fraction, for
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example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the deprecated
MINSCALE parameter. Must be greater or equal to 0.

See also

Map Scale

MINSIZE [integer]
Removed in version 8.0: Use CLASS STYLESs instead.

NAME [string]
Name to use in legends for this class. If not set class won’t show up in legend.

OUTLINECOLOR [1] [g] [b] | [hexadecimal string]
Removed in version 8.0: Use CLASS STYLESs instead.
SIZE [integer]
Removed in version 8.0: Use CLASS STYLEs instead.

STATUS [on|off]
Sets the current display status of the class. Default turns the class on.

STYLE
Signals the start of a STYLE object. A class can contain multiple styles. Multiple styles can be used create
complex symbols (by overlay/stacking). See Cartographical Symbol Construction with MapServer for more
information on advanced symbol construction.

SYMBOL [integer|string|filename]
Removed in version 8.0: Use CLASS STYLESs instead.

TEMPILATE [filename]
Template file or URL to use in presenting query results to the user. See Templating for more info.

TEXT [string|expression]
Text to label features in this class with. This overrides values obtained from the LAYER LABELITEM. The string
can contain references to feature attributes. This allows you to concatenate multiple attributes into a single label.
You can for example concatenate the attributes FIRSTNAME and LASTNAME like this:

[TEXT '[FIRSTNAME] [LASTNAME]' ]

More advanced Expressions can be used to specify the labels. Since version 6.0, there are functions available for
formatting numbers:

[TEXT ("Area is: " + tostring([area]," ")) ]

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

TITLE [string]
Text used for legend labelling.
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Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

VALIDATION
Signals the start of a VALIDATION block.

As of MapServer 5.4.0, VALIDATION blocks are the preferred mechanism for specifying validation patterns for
CGI param runtime substitutions. See Run-time Substitution.

4.1.3 CLUSTER

Table of Contents

e CLUSTER
— Description
— Supported Layer Types
— Mapfile Parameters
— Supported Processing Options
— Mapfile Snippet

— Feature attributes

Handling GetFeaturelnfo
PHP MapScript Usage

Example: Clustering Railway Stations

Description

Since version 6.0, MapServer has the ability to combine multiple features from a point layer into single (aggregated)
features based on their relative positions. Only POINT layers are supported. This feature was added through rfc69.

Supported Layer Types
Only layers of TYPE POINT are supported.

Mapfile Parameters

MAXDISTANCE [double]
Specifies the distance of the search region (rectangle or ellipse) in pixel positions. Must be greater than 0.

REGION [string]
Defines the search region around a feature in which the neighbouring features are negotiated. Can be ‘rectangle’
or ‘ellipse’.

BUFFER [double]

Defines a buffer region around the map extent in pixels. Default is 0. Using a buffer allows that the neighbouring
shapes around the map are also considered during the cluster creation.
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GROUP [string]
This expression evaluates to a string and only the features that have the same group value are negotiated. This
parameter can be omitted. The evaluated group value is available in the ‘Cluster_Group’ feature attribute.

FILTER [string]
We can define the FILTER expression filter some of the features from the final output. This expression evaluates
to a boolean value and if this value is false the corresponding shape is filtered out. This expression is evaluated
after the the feature negotiation is completed, therefore the ‘Cluster_FeatureCount’ parameter can also be used,
which provides the option to filter the shapes having too many or to few neighbors within the search region.

Supported Processing Options

The following processing options can be used with the cluster layers:

CLUSTER_GET_ALL_SHAPES=0ON
Return all shapes contained by a cluster instead of a single shape. This setting affects both the drawing and
the query processing (especially useful for GetFeatureInfo requests). Example usage: PROCESSING “CLUS-
TER_GET_ALL_SHAPES=ON”

CLUSTER_KEEP_LOCATIONS=ON
Set whether the location of the cluster shape should be preserved (setting this will show all points in the cluster).
Example usage: PROCESSING “CLUSTER_KEEP_LOCATIONS=ON"

CLUSTER_ALGORITHM=SIMPLE
From MapServer 6.2 we can choose a more simplified clustering algorithm which performs better that the original
(more accurate) approach. usage: PROCESSING “CLUSTER_ALGORITHM=SIMPLE” For more information
see:

Bug 5503

CLUSTER_USE_MAP_UNITS=0ON
Provide scale independent clustering (maxdistance and the buffer parameters are specified in map units). Exam-
ple usage: PROCESSING “CLUSTER_USE_MAP_UNITS=ON"

ITEMS
Specify the feature attributes in the cluster to expose during a query, separated by a comma. Example usage:
PROCESSING “ITEMS=attribute_x,attribute_y,attribute_z"

Mapfile Snippet

LAYER
NAME "my-cluster"
TYPE POINT
CLUSTER
MAXDISTANCE 20 # in pixels
REGION "ellipse" # can be rectangle or ellipse
GROUP (expression) # an expression to create separate groups for each value
FILTER (expression) # a logical expression to specify the grouping condition
END

LABELITEM "Cluster_FeatureCount"
CLASS

LABEL
END
END

(continues on next page)
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END

Feature attributes
The clustered layer itself provides the following aggregated attributes:
1. Cluster_FeatureCount - count of the features in the clustered shape

2. Cluster_Group - The group value of the cluster (to which the group expression is evaluated)

Note

6,9

If you are using MapServer version 6.x these attributes contain a “:” in their names instead, such as
Cluster: FeatureCount & Cluster:Group. The ““_” was changed in MapServer 7.

These attributes (in addition to the attributes provided by the original data source) can be used to configure the labels
of the features and can also be used in expressions. The ITEMS processing option can be used to specify a subset of
the attributes from the original layer in the query operations according to the user’s preference.

We can use simple aggregate functions (Min, Max, Sum, Count) to specify how the clustered attribute should be
calculated from the original attributes. The aggregate function should be specified as a prefix separated by ‘:’ in the
attribute definition, like: [Max:itemname]. If we don’t specify aggregate functions for the source layer attributes, then
the actual value of the cluster attribute will be non-deterministic if the cluster contains multiple shapes with different

values. The Count aggregate function in fact provides the same value as Cluster_FeatureCount.

Handling GetFeaturelnfo

If you want to allow WMS GetFeaturelnfo on all features inside a cluster, you must 1) set the “wms_include_items”
metadata as usual, and 2) set the following PROCESSING parameters in the layer:

PROCESSING "CLUSTER_GET_ALL_SHAPES=0ON"
PROCESSING "ITEMS=attribute_x,attribute_y,attribute_z"

So your layer might look like the following:

LAYER
NAME "my-cluster"
TYPE POINT
METADATA
"wms_title" "myttitle"
"wms_include_items" "all"
END

CLUSTER
END
LABELITEM "Cluster_FeatureCount"
CLASS
LABEL
END

(continues on next page)
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END

PROCESSING "CLUSTER_GET_ALL_SHAPES=0ON"
PROCESSING "ITEMS=name,description"
END

PHP MapScript Usage
The CLUSTER object is exposed through PHP MapScript. An example follows:

$map = ms_newMapobj("/var/www/vhosts/mysite/httpdocs/test.map");
$layerl=$map->getLayerByName("testl");
$layerl->cluster;

Example: Clustering Railway Stations

The following example uses a point datasource, in this case in KML format, to display clusters of railway stations. Two
classes are used: one to style and label the cluster, and one to style and label the single railway station.

Note

Since we can’t declare 2 labelitems, for the single railway class we use the TEXT parameter to label the station.

Mapfile Layer

RABBARA ARG ARG ARARR AR
# Lightrail Stations
HARH AR HRH AR A AR A RH AR
SYMBOL
NAME "lightrail"
TYPE PIXMAP
IMAGE "../etc/lightrail.png"
END
LAYER
NAME "lightrail"
GROUP "default"
STATUS DEFAULT
TYPE POINT
CONNECTIONTYPE OGR
CONNECTION "lightrail-stations.kml"
DATA "lightrail-stations"
LABELITEM "Cluster_FeatureCount"
CLASSITEM "Cluster_FeatureCount"
HARH AR RHARH AR RAARA AR AR A
# Define the cluster object
HARH AR A RAHRH AR AR RAARHRHAH
CLUSTER
MAXDISTANCE 50
REGION "ellipse"
END

(continues on next page)
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I L e A
# Classl: For the cluster symbol
HARH AR A RHARH AR A RH AR AR A RA AR AR AA
CLASS
NAME "Clustered Lightrail Stations"
EXPRESSION ("[Cluster_FeatureCount]" != "1'")
STYLE
SIZE 30
SYMBOL "citycircle"
COLOR 255 0 O
END
LABEL
FONT
TYPE TRUETYPE
SIZE 8
COLOR 255 255 255
ALIGN CENTER
PRIORITY 10
BUFFER 1
PARTTIALS TRUE
POSITION cc
END
END
HARH AR A RHARH AR A RH AR AR A RH AR AR A
# Class2: For the single station
HARH AR RHARH AR A RA AR A RAARA AR RHAH
CLASS
NAME "Lightrail Stations"
EXPRESSION "1"
STYLE
SIZE 30
SYMBOL "lightrail™
END
TEXT "[Name]"
LABEL
FONT
TYPE TRUETYPE
SIZE 8
COLOR 0 0 O
OUTLINECOLOR 255 255 255
ALIGN CENTER
PRIORITY 9
BUFFER 1
PARTIALS FALSE
POSITION ur
END
END
# the following is used for a query
TOLERANCE 50
UNITS PIXELS
HEADER "../htdocs/templates/cluster_header.html"
FOOTER "../htdocs/templates/cluster_footer.html"

(continues on next page)
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TEMPLATE "../htdocs/templates/cluster_query.html"

END
Map Image
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4.1.4 COMPOSITE

Background
Auvailable since MapServer 7.0, the COMPOSITE block is used to achieve blending effects with MapServer.

Some cartographic renderings benefit from the addition of advanced blending modes, as explained in detail in Blend
Modes. This functionality is essential for more pleasant renderings of raster hillshadings over vector surfaces. It is also
useful for simulating different kinds of overprinting effects.

See also

rfc113

Performance is affected by advanced blending (all modes except src-over).

Parameters

COMPFILTER ([string]
Added in version 7.2.

Name of the compositing filter. The primary purpose is to enable soft shadow and blurring effects, although
other usages can exist or could be added in the future. Several compfilters can be placed after another to create
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a combined effect. For example a blur and translate effect can be combined to make a soft shadow effect behind
a feature.

The currently available filters are:
* blur(integer)
* translate(integer,integer)
* grayscale()
¢ blacken()
¢ whiten()

COMPOP [string]
Name of the compositing operator to use when blending the temporary image onto the main map image. See
http://en.wikipedia.org/wiki/Blend_modes. The default compositing operator is “src-over”.

Available operators are:

¢ clear
Both the color and the alpha of the destination are cleared. Neither the source nor the destination are
used. This is an unusual compose method that essentially ignores the overlay image completely, and
just clears the background image.

¢ color-burn
Divides the inverted bottom layer by the top layer, and then inverts the result. This darkens the top
layer increasing the contrast to reflect the color of the bottom layer. The darker the bottom layer, the
more its color is used.

¢ color-dodge
Divides the bottom layer by the inverted top layer. This lightens the bottom layer depending on the
value of the top layer: the brighter the top layer, the more its color affects the bottom layer. Blending
any color with white gives white. Blending with black does not change the image.

e contrast*

¢ darken
Creates a image that retains the smallest components of the foreground and background pixels. If the
foreground pixel has the components rl, g1, and b1, and the background has 12, g2, b2, the resultant
pixel is [min(r1,r2), min(gl,g2), min(b1,b2)]

* difference
Subtracts the bottom layer from the top layer or the other way round, to always get a positive value.
Blending with black produces no change, as values for all colors are 0. (The RGB value for black is
0,0,0.) Blending with white inverts the picture.

* dst
This operator does nothing. The source, or overlay image, is completely ignored and the destination,
or background image, is left unchanged. The method’s real use is as a means of ‘turning off” an alpha
composition operation in other image operators.

* dst-atop
The part of the source lying inside of the destination is composited onto the destination.

¢ dst-in
The part of the destination lying inside of the source replaces the destination. Areas not overlaid are
cleared. Will remove the overlay image’s shape from the background image like a cookie cutter which
cuts out a cookie’s shape from cookie dough (result is the cookie).

* dst-out
The part of the destination lying outside of the source replaces the destination. Using the ‘cookie
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dough’ metaphor of ‘dst-in’ the result of the ‘dst-out’ method is the dough that was left behind once a
cookie has been cut out. It can be used to cut holes, or take bites out of the background image, using
the shape of the overlay. Any color in the overlay is again completely ignored.

dst-over
The destination is composited over the source and the result replaces the destination. Equivalent to
placing the source overlay image ‘under’ the destination. The result is that only the parts of our source
or overlay image not hidden by the destination or background image will be visible as they peek out
from underneath.

exclusion
This is sort of an averaged difference. White on white will produce black (no difference), the same
with black on black. However grey on grey will produce a grey result. White and black naturally still
produce white (maximum difference).

hard-light
Hard Light is a combination of Multiply and Screen, each at half strength. Hard Light effects the blend
layer’s relationship to the base layer in the same way Overlay effects the base layer’s relationship to the
blend layer.

hsl-color (added in 8.4)
Creates a color with the hue and saturation of the source and the luminosity of the target. This preserves
the gray levels of the target and is useful for coloring monochrome images or tinting color images.

hsl-hue (added in 8.4)
Creates a color with the hue of the source and the saturation and luminosity of the target.

hsl-luminosity (added in 8.4)
Creates a color with the luminosity of the source and the hue and saturation of the target. This produces
an inverse effect to hsl-color

hsl-saturation (added in 8.4)
Creates a color with the saturation of the source and the hue and luminosity of the target. Painting with
this mode onto a gray area produces no change.

invert*
invert-rgb*

lighten
Lighten has the opposite action of Darken. It selects the maximum of each component from the fore-
ground and background pixels. If the foreground pixel has the components rl, gl, and b1, and the
background has 12, g2, b2, the resultant pixel is [max(r1,r2), max(gl,g2), max(b1,b2)]

minus*
Subtract the colors in the source image from the destination image. When transparency is involved,
opaque areas is subtracted from any destination opaque areas.

multiply
A simple multiply of the two images. Its formula is: [Src * Dest]. This means that if one of the images
is pure white, the result will be the other image. On the other hand if one image is black the result
will be black. Between these extremes one image will darken the destination image by the amount
given. Note that ‘Multiply’ will only darken an image, it will never brighten it. That is, it ‘attenuates’
an image toward black, which makes this compose method a ‘Burn’ style of composition.

overlay
Overlay combines Multiply and Screen blend modes, at half strength. The parts of the top layer where
the base layer is light become lighter, the parts where the base layer is dark become darker. Areas
where the top layer are mid grey are unaffected.
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plus
The source is added to the destination and replaces the destination. This operator is useful for averaging
or a controlled merger of two images, rather than a direct overlay.

screen
The source and destination are complemented and then multiplied and then replace the destination.
The resultant color is always at least as light as either of the two constituent colors. Screening any
color with white produces white. Screening any color with black leaves the original color unchanged.

soft-light
Soft light is most closely related to Overlay and is only similar to Hard Light by name. Will add
highlights and shadows to an existing color image. However, the colors of the destination image are
modified to produce a softer contrast, and smoother gradient in lighting effects.

src
The source is copied to the destination. The destination is not used as input, though it is cleared. This
operator completely replaces the background image with the overlay image. The colors and trans-
parency in the background are completely junked leaving a blank image the same size as the original
destination over which is applied the source image.

src-atop

The part of the source lying inside of the destination is composited onto the destination. Like ‘src-over’
but limits the result to the original shape of the background image. In other words, the alpha channel on
the destination is unchanged but the image colors are overlaid by any non-transparent parts of the source
image. If the background image is fully opaque (no transparency), this operation will act exactly like
the normal ‘src-over’ composition. It only differs when the background contains transparency which
also clips the overlay. What makes this useful is for overlaying lighting and shading effects that are
limited to the object (shape) of the destination.

sre-in
The part of the source lying inside of the destination replaces the destination.

src-out
The part of the source lying outside of the destination replaces the destination.

src-over
The source is composited over the destination. This is the default composite option if no other is
specified.

Xor
The part of the source that lies outside of the destination is combined with the part of the destination
that lies outside of the source. Source or Destination, but not both.

Operators marked with a star (*) will only be supported when using an AGG backends and when pixman support
is not enabled, and will fall back to “src-over’” when this is not the case.

OPACITY [integer]
Sets the opacity level (or the inability to see through the layer) of all classed pixels for a given layer. Must be
between 0 to 100. A value of 100 is opaque and O is fully transparent.

Usage

Simple transparency / opacity is achieved by only specifying the OPACITY parameter (this achieves the same effect as
the legacy LAYER OPACITY parameter):

LAYER

COMPOSITE
OPACITY 70
END # COMPOSITE

(continues on next page)
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END # LAYER

The darkening effect is achieved by adding the COMPOP parameter with the value darken:

LAYER
COMPOSITE
OPACITY 100
COMPOP "darken"
END # COMPOSITE

END # LAYER

4.1.5 CONFIG

As of MapServer 8.0, MapServer has a required global configuration file, implemented through RFC 135, which aims
to make configuring MapServer both more secure and straight forward. The configuration file path can be set using
the environment variable MAPSERVER_CONFIG_FILE. A default location can also be set at compile time, for different
distributions.

Tip

For example, compiling from source on Ubuntu, by default MapServer will install a sample config file at
Just/local/etc/mapserver-sample.conf, and you must rename that file to mapserver.conf, and then add into your
Apache .conf file: SetEnv MAPSERVER_CONFIG_FILE “/ust/local/etc/mapserver.conf”’. You can also set
this in your ~/bashrc file, so that the MapServer commandline utilities can find it, by adding there: export
MAPSERVER_CONFIG_FILE “/usr/local/etc/mapserver.conf”.

Tip

For MS4W users (version >= 5), the config file can be found at /ms4w/ms4w.conf

If MapServer cannot find the config file, an error is returned such as:

[msLoadConfig(): Unable to access file. }

Tip

The commandline utility map2img has a switch -conf to set the name of the config file.

The configuration file is loaded by the MapServer CGI at runtime and provides site-level configuration for all mapfiles.
The configuration file has 3 sections detailed below.

ENV
This block allows for environment variables to be stored as name value pairs - see the Environment Variables

page for all available options. Prior to the introduction of the configuration file support of environment variables
varied between different platforms.
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=

S| MAP[ IPATTERN "#/opt/mapserver" ## required when referencing mapfiles by path

END

Tip

As of the MapServer 8.0 release, there are 2 scenarios where you won’t have to specify MS_MAP_PATTERN

1. If using a map alias (set in the MAPS section of this config file).

2. If MS_MAP_PATTERN is set in the underlying environment - that is, by the Web server. MapServer
will fall back to the environment variables if they exist for any of the MS* variables.

&

MAPS

This block allows for aliases to be mapped to mapfile paths. If the MS_MAP_NO_PATH environment variable is set
then only these aliases can be used in the map= CGI parameter.

Aliases are case-insensitive - “ITASCA” and “Itasca” are handled identically.

The use of aliases also helps to simplify OGC API : Features URLSs, for example the alias itasca can be used
in the place of a mapfile path in a URL for example: http://localhost/mapserver/itasca/ogcapi/collections.

As of MapServer 8.2 all types of MapServer requests can use keys from the MAPS block in the config file as part
of a URL for example http://localhost/itasca/?7request=WMS&. ...

S
TTAISCA "/opt/mapserver/mapserver-demo/itasca.map"
TEST MAPHILE "/opt/mapserver/test/test.map"
END
PLUGINS

This block allows for keys to be mapped to plugin library paths. For example the MS SOL Plugin. This registry
of plugins avoids possible unsafe libraries being loaded by a mapfile.

PLUGINS

"mssql" "C:\MapServer\bin\ms\plugins\mssql2008\msplugin_mssql2008.d11"
END

A full sample config file is shown below:

#

# Sample MapServer 8.0 Config File
#

CONFIG

#
# Environment variables
#
ENV
#
# Limit Mapfile Access
#
# MS_MAP_NO_PATH "1"

(continues on next page)
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.

(continued from previous page)

MS_JMAPLIPATTERN "*/opt/mapserver" ## required when referencing mapfiles by path
# MS_MAP_BAD_PATTERN "[/\\J{2}|[/\\I?\\.+[/\\1/,"
Global Log/Debug Setup

MS_DEBUGLEVEL "5"
MS_ERRORFILE "/opt/mapserver/logs/mapserver.log"

H R R R W

Proj Library

H oW R R

PROJ_DATA "/usr/local/share/proj"

Default Map

O KR W

MS_MAPFILE "/opt/mapserver/test/test.map"

disable POST requests (allowed by default, any value will do)
MS_NO_POST "1"

H* R

Other Options

MS_ENCRYPTION_KEY "/opt/mapserver/mykey.txt"

MS_USE_GLOBAL_FT_CACHE 1 # use a global font cache
MS_PDF_CREATION_DATE "01/02/2022" # PDF create date metadata
MS_MAPFILE_PATTERN "\.map$"

MS_XMLMAPFILE_XSLT "/path/to/mapfile.xsl"

MS_MODE "BROWSE" # default mode for CGI calls

MS_OPENLAYERS_JS_URL "http://openlayers.org/api/OpenLayers.js"
MS_TEMPPATH "/tmp"

MS_MAX_OPEN_FILES 200 # maximum number of open files allowed on Windows

FHOoFH O W W W W R R R W% W

H

—errors on WMS requests
END

#
# Map aliases
#

PS
I
END

=

ST MAPHILE "/opt/mapserver/test/test.map"

END

MS_WMS_ERROR_STATUS_CODE "ON" # enable HTTP status code 4xx and 5xx in case of.

4.1.6 Display of International Characters in MapServer

Author
Jeff McKenna

Contact
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jmckenna at gatewaygeomatics.com

Last Updated
2020-10-28

Table of Contents

* Display of International Characters in MapServer

— Credit

— Related Links

— Requirements

— How to Enable in Your Mapfile (MapServer >=7.0)
% Step 1: Verify ICONV Support and MapServer Version
% Step 2: Verify That Your Files’ Encoding is Supported by ICONV
% Step 3: Add ENCODING Parameter to your LAYER Object
% Step 4: Test with the map2img utility

— How to Enable in Your Mapfile (MapServer < 7.0)
% Add ENCODING Parameter to your LABEL Object

— Example Using PHP MapScript

— Notes

Credit

Initial functionality was added to MapServer 4.4.0 as a part of a project sponsored by the Information-technology
Promotion Agency (IPA), in Japan. Project members included: Venkatesh Raghavan, Masumoto Shinji, Nonogaki
Susumu, Nemoto Tatsuya, Hirai Naoki (Osaka City University, Japan), Mario Basa, Hagiwara Akira, Niwa Makoto,
Mori Toru (Orkney Inc., Japan), and Hattori Norihiro (E-Solution Service, Inc., Japan).
Related Links

* MapServer ticket:858 (original implementation)

* RFC 103: Layer Level Character Encoding changes in MapServer 7
* MapServer ticket:4758 (MapServer 7 updates)

Requirements
e MapServer >= 4.4.0 (MapServer >= 7.0 for layer-level encoding)

* MapServer compiled with the libiconv library

Note

In terms of map labels with international characters, since the MapServer 7.0 release, other important dependant
libaries besides libiconv are Freetype (to get information about glyph sizes), Fribidi (to handle bidirectional text),
and Harfbuzz (for text shaping).
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How to Enable in Your Mapfile (MapServer >= 7.0)

The MapServer 7.0 release contained changes in how MapServer handles encoding; new in 7.0 is that encoding is
set at the LAYER level. This makes it much easier to manage having multiple layers in different encodings, in the
same mapfile. The reason for this change was that the encoding of a dataset affects the whole layer, not only the
labels. MapServer 7 will also convert any strings into UTFS in the background, and any output (such as through OGC
GetCapabilities, GetFeature, or queries) will be returned in UTFS.

The mapfile LAYER object’s ENCODING parameter accepts the encoding name as its parameter.

MapServer uses GNU’s libiconv library to deal with encodings. The libiconv web site has a list of supported encodings.
One can also use the “iconv -I” command on a system with libiconv installed to get the complete list of supported
encodings on that specific system.

Note

The label object’s ENCODING parameter is deprecated, but some logic still exists to handle that use in that scenario,
in MapServer 7.
Step 1: Verify ICONV Support and MapServer Version

Execute mapserv -v at the commandline, and verify that your MapServer version >= 7.0 and it includes SUP-
PORTS=ICONYV, such as:

> mapserv -v

MapServer version 7.7.0-dev (MS4W 4.0.4) OUTPUT=PNG OUTPUT=]PEG
OUTPUT=KML SUPPORTS=PROJ SUPPORTS=AGG SUPPORTS=FREETYPE
SUPPORTS=CAIRO SUPPORTS=SVG_SYMBOLS SUPPORTS=SVGCAIRO
SUPPORTS=ICONV SUPPORTS=FRIBIDI SUPPORTS=WMS_SERVER
SUPPORTS=WMS_CLIENT SUPPORTS=WFS_SERVER SUPPORTS=WFS_CLIENT
SUPPORTS=WCS_SERVER SUPPORTS=SOS_SERVER SUPPORTS=FASTCGI
SUPPORTS=THREADS SUPPORTS=GEOS SUPPORTS=POINT_Z_M SUPPORTS=PBF
INPUT=JPEG INPUT=POSTGIS INPUT=0OGR INPUT=GDAL INPUT=SHAPEFILE

Step 2: Verify That Your Files’ Encoding is Supported by ICONV

Since MapServer uses the libiconv library to handle encodings, you can check the list of supported encodings here:
https://www.gnu.org/software/libiconv/

Unix users can also use the iconv -I command on a system with libiconv installed to get the complete list of supported
encodings on that specific system.

Step 3: Add ENCODING Parameter to your LAYER Object

Now you can simply add the ENCODING parameter to your mapfile LAYER object, such as:

MAP
LAYER
ENCODING "SHIFT_JIS"

CLASS

(continues on next page)
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(continued from previous page)
END #class
END #layer
END #map

Note

Make sure you save your mapfile in the “UTF-8” encoding in your text editor.

LAYER
NAME "kanjilkanji2"
DATA "chimei.shp"
STATUS DEFAULT
TYPE POINT

ENCODING "SHIFT_JIS"
LABELITEM "NAMAE"

CLASS
NAME "kanjilkanji2"
STYLE
COLOR 10 100 100
END
LABEL
TYPE TRUETYPE
FONT "pgothic"
COLOR 220 20 20
SIZE 7
POSITION CL
PARTIALS FALSE
BUFFER 3
END
END
END

Note

The MapServer 7.6.0 release included an important fix to allow special characters such as “4” (umlauts) in filenames
and paths in a mapfile.

Step 4: Test with the map2img utility

* see map2img commandline utility
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How to Enable in Your Mapfile (MapServer < 7.0)

Older MapServer versions only allowed encoding to be set at the LABEL level in the mapfile.

Add ENCODING Parameter to your LABEL Object

Add the ENCODING parameter to your mapfile LABEL object, such as:

MAP
LAYER
CLASS
LABEL
ENCODING "SHIFT_JIS"
END
END

END
END

Here is an example layer using the encoding set at the LABEL level:
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LAYER
NAME "chimei"
DATA 'chimei.shp"
STATUS DEFAULT
TYPE POINT
LABELITEM "NAMAE"
CLASS
NAME "CHIMEI"
STYLE
COLOR 10 100 100
END
LABEL
TYPE TRUETYPE
FONT "kochi-gothic"
COLOR 220 20 20
SIZE 10
POSITION CL
PARTIALS FALSE
BUFFER 0
ENCODING "SHIFT_JIS"
END
END
END

Example Using PHP MapScript

For PHP Mapscript, the Encoding parameter is included in the LabelObj Class (for MapServer < 7), so that the encoding

parameter of a layer can be modified such as:

// Loading the php_mapscript library
d1l("php_mapscript.so");

// Loading the map file
$map = ms_newMapObj("example.map");

// get the desired layer
$layer = $map->getLayerByName("chimei");

// get the layer's class object
$class = $layer->getClass(0);

// get the class object's label object
$clabel= $class->label;

// get encoding parameter
$encode_str = $clabel->encoding;
print "Encoding = ".$encode_str."\n";

// set encoding parameter
$clabel->set("encoding","UTF-8");
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Notes

Note

During initial implementation, this functionality was tested using the different Japanese encoding systems: Shift-
JIS, EUC-JP, UTF-8, as well as Thai’s TIS-620 encoding system.

Examples of encodings for the Latin alphabet supported by libiconv are: ISO-8859-1 (Latin alphabet No. 1 - also
known as LATIN-1 - western European languages), ISO-8859-2 (Latin alphabet No. 2 - also known as LATIN-2
- eastern European languages), CP1252 (Microsoft Windows Latin alphabet encoding - English and some other

Western languages).
. J

4.1.7 Expressions

Author
Dirk Tilger

Contact
dirk at MIRTUP.DE

Author
Umberto Nicoletti

Contact
umberto.nicoletti at gmail.com

Last Updated
2018-08-24
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*

String operations that return a string

*

Functions that return a string

*

String functions that return a number

*

Arithmetic operations and functions that return a number

*

Spatial functions that return a number (GEOS)

*

Spatial functions that return a shape (GEOS)

*

Temporal expressions

Introduction

As of version 6.0, expressions are used in four places:
e In LAYER FILTER to specify the features of the dataset that are to be included in the layer.
e In CLASS EXPRESSION to specify to which features of the dataset the CLASS applies to.
e In CLASS TEXT to specify text for labeling features.
e In STYLE GEOMTRANSFORM.

String quotation

Strings can be quoted using single or double quotes:

'This is a string'
"And this is also a string"

Quotes escaping in strings

Note

Quotes escaping is not supported in MapServer versions lower than 5.0.

Starting with MapServer 5.0, if your dataset contains double-quotes, you can use a C-like escape sequence:

["National \"hero\" statue" J

To escape a single quote use the following sequence instead:

["National \'hero\' statue" ]

Starting with MapServer 6.0 you don’t need to escape single quotes within double quoted strings and you don’t need
to escape double quotes within single quoted strings. In 6.0 you can also write the string as follows:

'National "hero" statue' ’

To escape a single quote use the following sequence instead:
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[”National 'hero' statue" J

Using attributes

Attribute values can be referenced in the Map file and used in expressions. Attribute references are case sensitive and
can be used in the following types of expressions:

e In LAYER FILTER
* In CLASS EXPRESSION
e In CLASS TEXT

Referencing an attribute is done by enclosing the attribute name in square brackets, like this: [ATTRIBUTENAME].
Then, every occurrence of “[ATTRIBUTENAME]” will be replaced by the actual value of the attribute “ATTRIBUTE-
NAME”.

Example: The data set of our layer has the attribute “BUILDING_NAME”. We want the value of this attribute to
appear inside a string. This can be accomplished as follows (single or double quotes):

['The [BUILDING_NAME] building'

For the building which has its BUILDING_NAME attribute set to “Historical Museum”, the resulting string is:

['The Historical Museum building'

For Raster Data layers special attributes have been defined that can be used for classification, for example:
e [PIXEL] ... will become the pixel value as number

* [RED], [GREEN], [BLUE] ... will become the color value for the red, green and blue component in the pixel
value, respectively.

Expression Types

Expression are used to match attribute values with certain logical checks. There are three different types of expressions
you can use with MapServer:

» String comparisons: A single attribute is compared with a string value.
* Regular expressions: A single attribute is matched with a regular expression.
* List expressions: Compare a string attribute to a list of multiple possible values

* Logical “MapServer expressions”: One or more attributes are compared using logical expressions.

String comparison (equality)

String comparison means, as the name suggests, that attribute values are checked if they are equal to some value. String
comparisons are the simplest form of MapServer expressions and the fastest option.

To use a string comparison for filtering a LAYER, both FILTERITEM and FILTER must be set. FILTERITEM is set to
the attribute name. FILTER is set to the value for comparison. The same rule applies to CLASSITEM in the LAYER
object and EXPRESSION in the CLASS object.

Example for a simple string comparison filter

FILTER "2005"
FILTERITEM "year"
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would match all records that have the attribute “year” set to “2005”. The rendered map would appear as if the dataset
would only contain those items that have the “year” set to “2005”.

Similarly, a classification for the items matched above would be done by setting the CLASSITEM in the LAYER and
the EXPRESSION in the CLASS:

LAYER
NAME "example"
CLASSITEM "year"
CLASS
NAME "year-2005"
EXPRESSION "2005"

END
END

For reasons explained later, the values for both CLASSITEM and FILTERITEM should start with neither a */’ nor a ‘(’
character.

Regular expression comparison

Regular expressions are a standard text pattern matching mechanism from the Unix world. The functionality of regular
expression matching is provided by the operating system on UNIX systems and therefore slightly operating system
dependent. However, their minimum set of features are those defined by the POSIX standard. The documentation of
the particular regular expression library is usually in the “regex” manual page (“man regex”) on Unix systems.

Regular expression with MapServer work similarly to string comparison, but allow more complex operation. They
are slower than pure string comparisons, but might be still faster than logical expression. As for string comparison,
when using a regular expressions, FILTERITEM (LAYER FILTER) or CLASSITEM (CLASS EXPRESSION) has to be
defined if the items are not included in the LAYER FILTER or CLASS EXPRESSION.

A regular expression typically consists of characters with special meanings and characters that are interpreted as they
are. Alphanumeric characters (A-Z, a-z and 0-9) are taken as they are. Characters with special meanings are:

* . will match a single character.

* [ and ] are used for grouping. For example [A-Z] would match the characters A,B,C,...,X,Y,Z.

e {, }, and * are used to specify how often something should match.

 ~ matches the beginning, $ matches the end of the value.

« The backslash \ is used to take away the special meaning. For example \$ would match the dollar sign.
MapServer supports two regex operators:

* ~ case sensitive regular expression

* ~* case insensitive regular expression

The following LAYER configuration would have all records rendered on the map that have “hotel” in the attribute named
“placename”

LAYER
NAME 'regexp-example'
FILTERITEM 'placename’
FILTER /hotel/

END
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Note

For FILTER, the regular expression is case-sensitive, thus records having “Hotel” in them would not have matched.

Example: Match records that have a value from 2000 to 2010 in the attribute “year’:

FILTERITEM "year"
FILTER /220[0-9]1[0-9]1/

Example: Match all the records that are either purely numerical or empty

[FILTER /A[0-9]%§/ J

LLINTS

Example: Match all the features where the name attribute ends with “by”, “BY”, “By” or “bY” (case insensitive
matching):

{EXPRESSION ('[name]" ~* 'by$") ]

Example: Match all the features where the rdname attribute starts with “Main”.

LAYER

CLASSITEM 'rdname'
CLASS

EXPRESSION /AMain.*$/

Note

If you experience frequently segmentation faults when working with MapServer and regular expressions, it might be
that your current working environment is linked against more than one regular expression library. This can happen
when MapServer is linked with components that bring their own copy, like the Apache httpd or PHP. In these cases
the author has made best experiences with making all those components using the regular expression library of the
operating system (i.e. the one in libc). That involved editing the build files of some of the components, however.

List expressions
Added in version 6.4.

List expressions (see rfc95) are a performant way to compare a string attribute to a list of multiple possible values. Their
behavior duplicates the existing regex or MapServer expressions, however they are significantly more performant. To
activate them enclose a comma separated list of values between { }, without adding quotes or extra spaces.

LAYER
NAME 'list-example'
CLASSITEM 'roadtype'
CLASS
EXPRESSION {motorway,trunk}

#equivalent to regex EXPRESSION /motorway |trunk/
#equivalent to MapServer EXPRESSION ("[roadtype]" IN "motorway,trunk')

(continues on next page)
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(continued from previous page)

END

CLASS
# spaces in attribute names are supported
EXPRESSION {primary road,secondary road}

END
END

Warning

List expressions do not support quote escaping, or attribute values that contain a comma in them.

“MapServer expressions”

MapServer expressions are the most complex and depending how they are written can become quite slow. They can
match any of the attributes and thus allow filtering and classification depending on more than one attribute. Besides
pure logical operations there are also expressions that allow certain arithmetic, string and time operations.

To be able to use a MapServer expression for a FILTER or EXPRESSION value, the expression has to finally become
a logical value.

Typing

The type of attributes and literals is determined as followed :

* Strings: enclosed in quote or single quote characters

["[string_attribute] " or '[string_attribute]’ }

["string_literal" or 'string_literal'

e Numbers: no quoting

[[numeric_attribute]

[numeric_value

* Date-time: enclosed in backquote characters

[‘ [date_time_attribute]"

[‘ date_time_literal” ]

Logical expressions

Logical expressions take logical values as their input and return logical values. A logical expression is either ‘true’ or
“false’. The full expression needs to be surrounded by brackets, but individual logical expressions only require brackets
to establish precedence or for clarity.

* ( Expressionl AND Expression2 )
( ( Expressionl ) AND ( Expression2 ) )

4.1. Mapfile 159



MapServer Documentation, Release 8.4.0

( ( Expressionl ) && ( Expression2 ) )

returns true when both of the logical expressions (Expressionl and Expression2) are true.
* ( ( Expressionl ) OR ( Expression2 ) )

( ( Expressionl ) || ( Expression2 ) )

returns true when at least one of the logical expressions (Expressionl or Expression2) is true.
* NOT ( Expressionl )

! ( Expressionl )

returns true when Expressionl is false.

String expressions that return a logical value

Syntactically, a string is something encapsulated in single or double quotes.

e (“Stringl” eq “String2” )
( “String1” == “String2” ) - deprecated since 6.0
( “String1” = “String2” )

returns true when the strings are equal. Case sensitive.

( “String1” =* “String2” )

returns true when the strings are equal. Case insensitive.

( “String1” != “String2” )
( “String1” ne “String2” )

returns true when the strings are not equal.

( “String1” < “String2” )
( “String1” 1t “String2” )

returns true when “String1” is lexicographically smaller than “String2”

( “String1” > “String2” )
( “String1” gt “String2” )

returns true when “String1” is lexicographically larger than “String2”.

( “String1” <= “String2” )
( “String1” le “String2” )

returns true when “String1” is lexicographically smaller than or equal to “String2”

( “String1” >= “String2”" )
( “String1” ge “String2” )
returns true when “String1” is lexicographically larger than or equal to “String2”.

( “String1” IN “tokenl ,token2,. .. ,tokenN" )

returns true when “String1” is equal to one of the given tokens.
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Note

The separator for the tokens is the comma. That means that there can not be unnecessary white space in the
list and that tokens that have commas in them cannot be compared.

e (“Stringl” ~ “regexp” )

returns true when “String1” matches the regular expression “regexp”. This operation is identical to the regular
expression matching described earlier.

e (“Stringl” ~* “regexp” )

returns true when “String1” matches the regular expression “regexp” (case insensitive). This operation is iden-
tical to the regular expression matching described earlier.

Arithmetic expressions that return a logical value

The basic element for arithmetic operations is the number. Arithmetic operations that return numbers will be covered
in the next section.

* (nleqn2)

(nl ==n2) - deprecated since 6.0
(nl=n2)

returns true when the numbers are equal.
(nl!=n2)

(nlnen2)

returns true when the numbers are not equal.
(nl<n2)
(nlltn2)

returns true when nl is smaller than n2.

(nl>n2)

(nl gtn2)

returns true when nl is larger than n2.
(nl <=n2)

(nllen2)

returns true when nl is smaller than or equal to n2.

(nl >=n2)

(nl gen2)

returns true when nl is larger than or equal to n2.

(nl IN “numberl,number2,...,numberN" )

returns true when nl is equal to one of the given numbers.
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Spatial expressions that return a logical value (GEOS)

* ( shapel eq shape2 )

returns true if shapel and shape2 are equal
* ( shapel intersects shape?2 )

Added in version 6.0.

returns true if shapel and shape?2 intersect
* ( shapel disjoint shape?2 )

Added in version 6.0.

returns true if shapel and shape?2 are disjoint
* (shapel touches shape?2 )

Added in version 6.0.

returns true if shapel and shape2 touch
* ( shapel overlaps shape?2 )

Added in version 6.0.

returns true if shapel and shape2 overlap
* ( shapel crosses shape2 )

Added in version 6.0.

returns true if shapel and shape?2 cross
* ( shapel within shape2 )

Added in version 6.0.

returns true if shapel is within shape2
* (shapel contains shape2 )

Added in version 6.0.

returns true if shapel contains shape2
* (shapel dwithin shape?2 )

Added in version 6.0.

returns true if the distance between shapel and shape?2 is equal to 0
* ( shapel beyond shape?2 )

Added in version 6.0.

returns true if the distance between shapel and shape?2 is greater than 0

String operations that return a string

e “Stringl” + “String2’

returns “String1String2”, that is, the two strings concatenated to each other.
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Functions that return a string

* tostring ( nl, “Format1” )

Added in version 6.0.

uses “Format1” to format the number nl (C style formatting - sprintf).
e commify ( “Stringl”)

Added in version 6.0.

adds thousands separators (commas) to a long number to make it more readable
e upper ( “Stringl”)

Added in version 7.0.

force all characters to uppercase
e lower ( “Stringl™)

Added in version 7.0.

force all characters to lowercase
e initcap ( “Stringl”)

Added in version 7.0.

force the first character to uppercase and the rest of the characters to lower case for EACH word in the string.
e firstcap ( “Stringl”)

Added in version 7.0.

force the first character to uppercase and the rest of the characters to lower case in the first word in the string.
String functions that return a number
* length ( “Stringl™ )
returns the number of characters of “String1”
Arithmetic operations and functions that return a number

e round (nl,n2)
Added in version 6.0.

returns nl rounded to a multiple of n2: n2 * round(n1/n2)

round (nl)
Added in version 8.0.
returns nl rounded to the closest integer (SLD interoperability addition)
* nl +n2
returns the sum of nl and n2
* nl -n2
returns n2 subtracted from nl
e nl *n2

returns nl multiplied with n2
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* nl/n2>
returns nl divided by n2
* -nl
returns nl negated
* nl An2
returns nl to the power of n2
* nl % n2

returns nl % n2 (the modulus operator). This returns the remainder after division of one number by another, for
example 10 % 3 returns 1.

Note

When the numerical operations above are used like logical operations, the following rule applies: values equal to
zero will be taken as ‘false’ and everything else will be ‘true’. That means the expression

[( 6 +5) ]

would return true, but

(G5 )

would return false.

Spatial functions that return a number (GEOS)

* area ( shapel )
Added in version 6.0.

returns the area of shapel

Spatial functions that return a shape (GEOS)

 fromtext ( “String1”)
Added in version 6.0.

returns the shape corresponding to Stringl (WKT - well known text)

[fromText('POINT(S@@@@@ 5000000) ')

¢ buffer (shapel , nl)

Added in version 6.0.

returns the shape that results when shapel is buffered with bufferdistance nl
« difference ( shapel , shape2 )

Added in version 6.0.

returns the shape that results when the common area of shapel and shape?2 is subtracted from shapel
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Temporal expressions

MapServer uses an internal time type to do comparison. To convert a string into this time type it will check the list
below from the top and down to check if the specified time matches, and if so, it will do the conversion. The following
are integer values: YYYY - year, MM - month, DD - date, hh - hours, mm - minutes, ss - seconds. The following are
character elements of the format: - (dash) - date separator, : (colon) - time separator, T - marks the start of the time
component (ISO 8601), space - marks the end of the date and start of the time component, Z - zulu time (0 UTC offset).

* "YYYY-MM-DDThh:mm:ssZ
* "YYYY-MM-DDThh:mm:ss"
* "YYYY-MM-DD hh:mm:ss"
* "YYYY-MM-DDThh:mm®
* "YYYY-MM-DD hh:mm®
* 'YYYY-MM-DDThh'
* "YYYY-MM-DD hh'
* 'YYYY-MM-DD*
* YYYY-MM®
cYYYY
e "Thh:mm:ssZ’
e “Thh:mm:ss
For temporal values obtained this way, the following operations are supported:
e (tleqt2)
(tl ==12) - deprecated since 6.0
(tl=t2)
returns true when the times are equal.
e (tl!=t2)
(tlnet2)
returns true when the times are not equal.
e (tl<t2)
(tl1tt2)
returns true when t1 is earlier than t2
e (t1>1t2)
(tlgtt2)
returns true when t1 is later than t2.
e (tl<=12)
(tllet2)

returns true when t1 is earlier than or equal to 2
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e (tl>=12)
(tlget2)

returns true when tl is later than or equal to t2.

4.1.8 FEATURE

POINTS
A set of xy pairs terminated with an END, for example:

[POINTS 11595015011 END }

Note

POLYGON/POLYLINE layers POINTS must start and end with the same point (i.e. close the feature).

Multipart features can be created by adding further sets of points, for example:

FEATURE

POINTS 1 1 50 50 1 50 1 1 END

POINTS 100 100 50 50 100 50 100 100 END
END

ITEMS
Semicolon separated list of the feature attributes:

[ITEMS "valuel;value2;value3"

Note

Specifying the same number of items is recommended for each feature of the same layer. The item names
should be specified as a PROCESSING option of the layer.

TEXT [string]
String to use for labeling this feature.

WKT [string]
A geometry expressed in OpenGIS Well Known Text geometry format. This feature is only supported if
MapServer is built with OGR or GEOS support.

WKT "POLYGON((500 500, 3500 500, 3500 2500, 500 2500, 500 500))"
WKT "POINT (2000 2500)"

Note

Inline features should be defined as their own layers in the mapfile. If another CONNECTIONTYPE is specified
in the same layer, MapServer will always use the inline features to draw the layer and ignore the other CONNEC-
TIONTYPEs.
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4.1.9 FONTSET

Author
Kari Guerts

Author
Jeff McKenna

Contact
jmckenna at gatewaygeomatics.com

Last Updated
2020-10-22

Contents

 FONTSET

— Format of the fontset file

FONTSET is a MAP parameter. The syntax is:

[FONTSET [filename] ]

Where filename gives the location of the fontset file of the system. The location of the system fontset file could for
instance be /usr/share/fonts/truetype/font.list (Debian) or C:/ms4w/apps/etc/fonts.txt (MS4W). The location can be
specified using a relative or absolute path. Here is an example using relative paths (relative to the mapfile):

[FONTSET " . Jetc/fonts.txt" ]

Format of the fontset file

The format of the fontset file is very simple. Each line contains 2 items: An alias and the name/path of the font separated
by white space. The alias is simply the name you refer to the font as in your Mapfile (eg. times-bold). The name is the
actual name of the TrueType file. If not full path then it is interpreted as relative to the location of the fontset. Here’s
the fontset I use (the font.list file and all .ttf files are stored in the same sub-directory).

Note

Aliases are case sensitive. Excellent reference information about the TrueType format and online font resources is
available from the FreeType.

arial arial.ttf
arial-bold arialbd.ttf
arial-italic ariali.ttf
arial-bold-italic arialbi.ttf
arial_black ariblk.ttf
comic_sans comic.ttf
comic_sans-bold comichd. ttf
courier cour.ttf
courier-bold courbd. ttf
courier-italic couri.ttf
courier-bold-italic courbi.ttf

(continues on next page)
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georgia
georgia-bold
georgia-italic
georgia-bold-italic
impact
monotype.com
recreation_symbols
times

times-bold
times-italic
times-bold-italic
trebuchet_ms
trebuchet_ms-bold
trebuchet_ms-italic

trebuchet_ms-bold-italic

verdana
verdana-bold
verdana-italic
verdana-bold-italic

georgia.ttf
georgiab.ttf
georgiai.ttf
georgiaz.ttf
impact.ttf
monotype.ttf
recreate.ttf
times.ttf
timesbd. ttf
timesi.ttf
timesbi.ttf
trebuc. ttf
trebucbd. ttf
trebucit.ttf
trebucbi.ttf
verdana.ttf
verdanab.ttf
verdanai.ttf
verdanaz.ttf

(continued from previous page)

4.1.10 GEOMTRANSFORM - Geometry Transformations

Author

Havard Tveite

Author

Jeff McKenna

Contact

jmckenna at gatewaygeomatics.com

Last Updated
2022-08-14

Table of Contents

— bbox

— centroid

» Transformations for simple styling (CLASS STYLE only)

— end and start
— vertices
e Labels (LABEL STYLE only)
— labelpnt and labelpoly
» Expressions and advanced transformations (LAYER and CLASS STYLE)
— Combining / chaining expressions

— buffer

— centerline
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densify

generalize ([shape], tolerance)

inner

simplify([shape], tolerance)

simplifypt([shape], tolerance)

smoothsia ( [shape], smoothing_size, smoothing_iterations, preprocessing )
% Tuning the behaviour of smoothsia
% Dataset resolution is too high
* Dataset resolution is too low
% Curves
— outer
* Javascript transformation
— Introduction
— Usage
% Example 1. Simple Geomtransform
% Example 2. Printing logs in MapServer logs
— Basic API
* pointObj
- Constructor
- Members
- Methods
% lineObj
- Constructor
- Members
- Methods
% shapeObj
- Constructor

- Members

- Methods

Geometry transformations return a new geometry. The purpose of a geometry transformation can be to achieve special
effects for symbol rendering and labeling.

Geometry transformation is available at the LAYER level and the STYLE level. At the LAYER level (since MapServer
6.4), the original vector geometry (“real world” coordinates) is used. At the STYLE level (since MapServer 6.0), pixel
coordinates are used.

It may be useful to apply pixel values also at the LAYER level, and that is possible. If UNITS is defined in the LAYER,
the [map_cellsize] variable can be used to convert to pixel values at the LAYER level:
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[GEOMTRANSFORM (simplify([shape], [map_cellsize]*10))

Transformations for simple styling (CLASS STYLE only)
The following simple geometry transformations are available at the CLASS STYLE level:
* bbox
* centroid
* end
e start

e vertices

bbox

* GEOMTRANSFORM bbox returns the bounding box of the geometry.
— GEOMTRANSFORM “bbox”

Note

Only available for STYLE in the CLASS context.

Fig. 17: Geomtransform bbox

Class definitions for the example:

CLASS
STYLE
COLOR 0 0 ©
WIDTH 6
END # STYLE
STYLE
GEOMTRANSFORM "bbox"
OUTLINECOLOR 255 O O
WIDTH 1
PATTERN 1 2 END
END # STYLE
END # CLASS
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centroid

* GEOMTRANSFORM centroid returns the centroid of the geometry.
— GEOMTRANSFORM *“centroid”

Note

Only available for STYLE in the CLASS context.

Fig. 18: Geomtransform centroid

Style definitions for the example:

STYLE
GEOMTRANSFORM "centroid"
COLOR 255 0 ©

SYMBOL ilrid]llelf
SIZE 5

END # STYLE

Symbol definition for the circlef symbol:

SYMBOL
NAME "circlef"
TYPE ellipse
FILLED true
POINTS
11
END # POINTS
END # SYMBOL

end and start

* GEOMTRANSFORM end returns the end point of a line.
* GEOMTRANSFORM start returns the start point of a line.
— GEOMTRANSFORM *“start”

— GEOMTRANSFORM *“end” (since END is used to end objects in the map file, end must be embedded in
quotes)

The direction of the line at the start / end point is available for rendering effects.
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Note

Only available for STYLE in the CLASS context.

Class definitions for the example.

Lower part of the figure:

Fig. 19: Geomtransform start and end usage

CLASS
STYLE
GEOMTRANSFORM "start"
SYMBOL "circlef"
COLOR 255 0 ©
SIZE 20
END # STYLE
STYLE
COLOR O 0 ©
WIDTH 4
END # STYLE
STYLE
GEOMTRANSFORM "end"
SYMBOL "circlef"
COLOR O 255 0
SIZE 20
END # STYLE
END # CLASS

Upper part of the figure:

CLASS

STYLE
COLOR O 0 ©
WIDTH 4

END # STYLE

STYLE
GEOMTRANSFORM "start"
SYMBOL "startarrow"

(continues on next page)
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(continued from previous page)

COLOR 255 0 O
SIZE 20
ANGLE auto

END # STYLE

STYLE
GEOMTRANSFORM "start"
SYMBOL "circlef"
COLOR 0O O 255
SIZE 5

END # STYLE

STYLE
GEOMTRANSFORM "end"
SYMBOL "endarrow"
COLOR 0 255 O
SIZE 20
ANGLE auto

END # STYLE

STYLE
GEOMTRANSFORM "end"
SYMBOL "circlef"
COLOR 0O O 255
SIZE 5

END # STYLE

END # CLASS

The startarrow symbol definition (endarrow is the same, except for ANCHORPOINT (value for endarrow: 1 0.5):

SYMBOL
NAME "startarrow"
TYPE vector
FILLED true
POINTS
0 0.4

I

S 2D W WwWult ww
(= e N — I — I —]
SN N O o

END # POINTS
ANCHORPOINT 0 0.5
END # SYMBOL

vertices

* GEOMTRANSFORM vertices produces the set of vertices of a line (with direction information).
— GEOMTRANSFORM *“vertices”

Note
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L Only available for STYLE in the CLASS context. J

Class definitions for the example:

Fig. 20: Geomtransform vertices

CLASS
STYLE
COLOR O 0 ©
WIDTH 4
END # STYLE
STYLE
GEOMTRANSFORM "vertices"
SYMBOL "vertline"
COLOR 0 0 ©
WIDTH 2
SIZE 20
ANGLE AUTO
END # STYLE
END # CLASS

The vertline symbol definition:

SYMBOL
NAME "vertline"
TYPE vector
POINTS
00
01
END # POINTS
END # SYMBOL

Labels (LABEL STYLE only)

The following simple geometry transformations are available at the LABEL STYLE level:

* labelpnt
e labelpoly

These are used for label styling (background colour, background shadow, background frame).

Note

The result of using labelpnt is affected by the LAYER LABELCACHE setting. If LABELCACHE is ON (the default),
the label will be shifted when a non-zero sized symbol is added using labelpnt.
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labelpnt and labelpoly

* GEOMTRANSFORM labelpnt produces the geographic position the label is attached to. This corresponds to the
center of the label text only if the label is in position CC.

— GEOMTRANSFORM “labelpnt”
* GEOMTRANSFORM labelpoly produces a polygon that covers the label plus a 1 pixel padding.
— GEOMTRANSFORM “labelpoly”

Note

Only available for STYLE in the LABEL context.

These transformations can be used to make background rectangles for labels and add symbols to the label points.

nna|

Fig. 21: Geomtransform labelpnt and labelpoly

Class definitions for the example:

CLASS
STYLE
OUTLINECOLOR 255 255 204
END # STYLE
LABEL
SIZE giant
POSITION UC
STYLE # shadow
GEOMTRANSFORM "labelpoly"
COLOR 153 153 153
OFFSET 3 3
END # Style
STYLE # background
GEOMTRANSFORM "labelpoly"
COLOR 204 255 204
END # Style
STYLE # outline
GEOMTRANSFORM "labelpoly"
OUTLINECOLOR ® ® 255
WIDTH 1
END # Style
STYLE
GEOMTRANSFORM "labelpnt"
SYMBOL 'circlef'
COLOR 255 0 ©
SIZE 15

(continues on next page)
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(continued from previous page)

END # Style
END # Label
END # Class

Symbol definition for the circlef symbol:

SYMBOL
NAME "circlef"
TYPE ellipse
FILLED true
POINTS
11
END # POINTS
END # SYMBOL

Expressions and advanced transformations (LAYER and CLASS STYLE)

Combining / chaining expressions

A geometry transformation produces a geometry, and that geometry can be used as input to another geometry transfor-
mation. There are (at least) two ways to accomplish this. One is to combine basic geometry transformation expressions
into more complex geometry transformation expressions, and another is to combine a geometry transformation expres-
sion at the LAYER level with a geometry transformation expressions or a simple geometry transformation at the CLASS
STYLE level.

Combining geometry transformation expressions A geometry transformation expression contains a [shape] part. The
[shape] part can be replaced by a geometry transformation expression.

For example:

[GEOMTRANSFORM (simplify(buffer([shape], 20),10)) ]

In this transformation, buffer is first applied on the geometry (/shape]). The resulting geometry is then used as input
to simplify.

A style that demonstrates this:

STYLE
GEOMTRANSFORM  ([SfijpfIfyl (buffer ( [shilpel]l, 20),10))
OUTLINECOLOR 255 0 0
WIDTH 2

END # STYLE

The result of this transformation is shown at the top of the following figure (red line). The original polygon is shown
with a full black line and the buffer with a dashed black line.

Combining expressions with simple geometry transformations Simple geometry transformations are only available for
CLASS STYLE, but can be combined with geometry transformation expressions at the LAYER level.

Excerpts from a layer definitions that does this kind of combination:

LAYER

GEOMTRANSFORM ([SHilupfLfilfly
CLASS

(buffer([jshajpll, 10),5))

(continues on next page)
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(continued from previous page)

STYLE

GEOMTRANSFORM "vertices"

COLOR 255 102 102

SYMBOL yelrjtline

SIZE 20

WIDTH 2

ANGLE auto
END # STYLE

END # CLASS
END # LAYER

The result of this transformation is shown at the bottom of the following figure (the red lines). The result of the LAYER
level geomtransform is shown with a full black line. The original polygon is the same as the one used at the top of the
figure.

Fig. 22: Combining geomtransform expressions

buffer

* GEOMTRANSFORM buffer returns the buffer of the original geometry. The result is always a polygon geometry.
— GEOMTRANSFORM (buffer ([shape], buffersize))

Note

Negative values for buffersize (setback) is not supported.

Note

Can be used at the LAYER level and for STYLE in the CLASS context.

Note

Buffer does not seem to work for point geometries.
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Fig. 23: Geomtransform buffer

Some class definitions for the example.

Lower part (polygon with buffers):

CLASS

STYLE
OUTLINECOLOR 0 255 0
GEOMTRANSFORM (buffer ([shiapldl, 20))
WIDTH 1
END # STYLE
STYLE
OUTLINECOLOR 0 O 255
GEOMTRANSFORM (buffer([ishapld], 10)) #
WIDTH 1
END # STYLE
STYLE
COLOR 255 0 O
GEOMTRANSFORM (buffer([shlpld], 5)) #
END # STYLE
STYLE
COLOR 0 0 0
END # STYLE

END # CLASS

Upper right part (layer level geomtransform):

LAYER # line buffer layer

STATUS DEFAULT
TYPE LINE
FEATURE
POINTS
80 70
80 75
END # Points
END # Feature
GEOMTRANSFORM (buffer ([shipld], 10))
CLASS
STYLE

(continues on next page)
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(continued from previous page)
COLOR O O 255
END # STYLE
END # CLASS
END # LAYER

centerline

Added in version 8.0: centerline()

* (centerline([shape]): Useful for labeling polygons, creates a centered line ([shape]) using a Voronoi diagram
generated by GEOS and then additional simplification. Requires GEOS >= 3.5 Centerlines can only be computed
for polygon shapes.

— anexample showing a generated red centerline that is used to label lakes, from a polygon datasource lakes.db
(and uses densify() to add more verticies to the generated red line, so it follows the lake’s shape) :

LAYER
NAME "red-line"
TYPE LINE
CONNECTIONTYPE OGR
CONNECTION "lakes.db"
DATA "lakes"

GEOMTRANSFORM (i@@ﬂ@ﬁline(ﬂdﬂ#ﬂﬂﬁ(ﬂﬂHﬁﬂdJ, 0.1)))
CLASS
NAME "red"
STYLE
COLOR 255 0 0
END #style
LABEL
COLOR © 0 0
FONT
TYPE truetype
SIZE 7
POSITION cc
FORCE TRUE
ANGLE FOLLOW
END #label
END #class

END #layer
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ey

=

densify

Added in version 8.0: densify()
* (densify([shape],tolerance): Add more verticies to the feature ([shape]). Requires a positive tolerance value.

Might be useful in combination with centerline() to add more verticies to the generated labeled line.

generalize ([shape], tolerance)

* GEOMTRANSFORM generalize simplifies a geometry ([shape]) in a way comparable to FME’s ThinNoPoint
algorithm. See http://trac.osgeo.org/gdal/ticket/966 for more information.
— GEOMTRANSFORM (generalize([shape], tolerance))

tolerance is mandatory, and is a specification of the maximum deviation allowed for the generalized line compared
to the original line. A higher value for tolerance will give a more generalised / simplified line.

g Y

Note

Can be used at the LAYER level and for STYLE in the CLASS context.
_

4 0

Note

Depends on GEOS.
A

J

The figure below shows the result of applying generalize at the STYLE level with increasing values for tolerance (10 -
green, 20 - blue and 40 - red).

One of the STYLE definitions for the example (tolerance 40):

STYLE
GEOMTRANSFORM (glenleirialiiizel( [shiapel, 40))
COLOR 255 0 ©

(continues on next page)
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! L
- Le=nr
Fig. 24: Geomtransform generalize

(continued from previous page)
WIDTH 1
PATTERN 3 3 END
END # STYLE

inner

Added in version 8.0: inner()

* (inner([shape]): creates an inner corresponding ring from an input polygon, as a new [shape]

simplify([shape], tolerance)

* GEOMTRANSFORM simplify simplifies a geometry ([shape]) using the standard Douglas-Peucker algorithm.
— GEOMTRANSFORM (simplify([shape], tolerance))

tolerance is mandatory, and is a specification of the maximum deviation allowed for the generalized line compared
to the original line. A higher value for tolerance will give a more generalised / simplified line.

Note

Can be used at the LAYER level and for STYLE in the CLASS context.

The figure below shows the result of applying simplify at the STYLE level with increasing values for tolerance (10 -
green, 20 - blue and 40 - red).

One of the STYLE definitions for the example (tolerance 40):

STYLE
GEOMTRANSFORM (SikipLfilfy|( [shiaple], 40))
COLOR 255 0 0
WIDTH 1
PATTERN 3 3 END
END # STYLE

 an example showing a generated red centerline that is used to label a province, from a polygon datasource ns.db
(and uses simplify() to reduce the verticies in the generated line) :
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Fig. 25: Geomtransform simplify

LAYER

NAME "red-line"
TYPE LINE

STATUS ON
CONNECTIONTYPE OGR
CONNECTION "ns.db"
DATA "ns"

GEOMTRANSFORM EEEE ¢ EE@EE ine( [] )), 10000))
CLASS
NAME "red"
STYLE
COLOR 255 0 0
END #style
LABEL
COLOR 0 0 ©
FONT S35
TYPE truetype
SIZE 10
POSITION AUTO
MINFEATURESIZE AUTO
ANGLE FOLLOW
END #label
END #class

END #layer
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simplifypt([shape], tolerance)

* GEOMTRANSFORM simplifypt simplifies a geometry ([shape]), ensuring that the result is a valid geometry

having the same dimension and number of components as the input. folerance must be non-negative.

— GEOMTRANSFORM (simplifypt([shape], tolerance))

tolerance is mandatory, and is a specification of the maximum deviation allowed for the generalized line compared

to the original line. A higher value for tolerance will give a more generalised / simplified line.

Note

Can be used at the LAYER level and for STYLE in the CLASS context.

The figure below shows the result of applying simplifypt at the STYLE level with increasing values for tolerance (10 -

green, 20 - blue and 40 - red).

Fig. 26: Geomtransform simplifypt

One of the STYLE definitions for the example (tolerance 40):
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STYLE
GEOMTRANSFORM  (Siikip[Lfi[flyipft/C [Shiape] , 40))
COLOR 255 0 0
WIDTH 1
PATTERN 3 3 END
END # STYLE

smoothsia ( [shape], smoothing_size, smoothing_iterations, preprocessing )

* GEOMTRANSFORM smoothsia returns a smoothed version of a line.
— GEOMTRANSFORM (smoothsia ( [shape], smoothing_size, smoothing_iterations, preprocessing ))
The following parameters are used:
— shape (mandatory). Specify the geometry to be used
— smoothing_size (optional). The window size (number of points) used by the algorithm. The default is 3.
— smoothing_iterations (optional). The number of iterations of the algorithm. The default is 1.

— preprocessing (optional). Preprocessing method to add more vertices to the geometry prior to smoothing,
described below. There are two possible preprocessing methods:

% all Adds two intermediate vertices on each side of each original vertex. This is useful to preserve the
general shape of the line with low resolution data.

% angle Add vertices at some specific places based on angle detection.

Note

Can be used at the LAYER level and for STYLE in the CLASS context.

Example of a simple layer definition:

LAYER NAME "my_layer"
TYPE LINE
STATUS DEFAULT
DATA [roalds|. iship
GEOMTRANSFORM (@M@@E@H@@([@@k@@], 3, 1, 'angle'))
CLASS
STYLE
WIDTH 2
COLOR 255 0 ©
END
END

Here are some examples showing results with different parameter values.

Tuning the behaviour of smoothsia

smoothsia has several parameters that can be used to tune its behaviour. The following sections describe some cases /
possibilities.
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Fig. 28: Smoothsia - Larger window size (left) and larger window size with more iterations (right)

lSMpOTHlNG_S IZE=3, ITERATION=1

I

\

Fig. 27: Original geometry (left) and smoothsia with default parameters (right)

SMOOTHING_SIZE=5, ITERATION=1

JSMOOTHING_SIZE=5, ITERATION=5

AN
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Dataset resolution is too high

If you are trying to smooth a line that has a very high resolution (high density of vertices at the current view scale),
you may not get the expected result because the vertices are too dense for the smoothing window size. In this case
you might want to simplify the geometries before the smoothing. You can combine smoothing and simplification in a

single geomtransform for that:

[GEOMTRANSFORM (smoothsia(simplifypt([shape], 10)))

See RFC 89: Layer Geomtransform for more info. Here’s a visualization of the issue:

No Smoothing

[Normal Smoothing with a high resolution geometry

Geomtransform + Normal Smoothing with a high resolution geometryj

Q

Fig. 29: High resolution geometry, smoothing and simplification

Dataset resolution is too low

If you are trying to smooth a long line that has a low density of vertices, you may not get the expected result in
some situations. You may lose some important parts of the geometry during the smoothing, for instance around acute
angles. You can improve the result by enabling a preprocessing step to add intermediate vertices along the line prior

to smoothing.

This behavior is controlled using the all value in the preprocessing argument of the smoothsia geomtransform:

[GEOMTRANSFORM (smoothsia([shape], 3, 1, 'all'))

)

This preprocessing will be performed before the smoothing. It adds 2 intermediate vertices on each side of each original
vertex. This is useful if we really need to preserve the general shape of the low resolution line. Note that this might
have an impact on the rendering since there will be more vertices in the output.

Here’s a visualization of the issue:

Curves

The preprocessing step might not be appropriate for all cases since it can impact the smoothing result significantly.
However, without it, you might notice bad smoothing for curved lines with large distances between the line vertices.

See this example:

You can improve that by enabling another type of preprocessing: angle. This one will add points at some specific places
based on angle detection to recognize the curves. Here’s how you can enable it:

[GEOMTRANSFORM (smoothsia([shape], 3, 1, 'angle'))
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No Smoothing P Normal Smoothing / Preprocessing + Smoothing /

f\ N

Fig. 30: Effects of normal smoothing and preprocessing

(No Smoothing [Normal Smoothing

B

Fig. 31: Effects of normal smoothing (without preprocessing)

[No Smoothing |Angle preprocessing + Normal Smoothing

Fig. 32: The use of angle with smoothsia
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outer

Added in version 8.0: outer()
* (outer([shape]): creates an outer corresponding ring from an input polygon, as a new [shape]. This might be
useful when you want to ignore islands when labeling a lake.
Javascript transformation

Author
Alan Boudreault

Contact
aboudreault at mapgears.com

Last Updated
2013-12-16

Introduction

Using GEOMTRANSFORM this way makes it possible to modify the geometry programmatically in addition to the
built-in geomtransform functions.

Usage

Simply declare the javascript plugin this way:

MAP
LAYER
GEOMTRANSFORM "javascript://transform.js" # relative path
CLASS
END

END
END

The path can also be absolute.

MAP
LAYER
GEOMTRANSFORM "javascript:///home/user/transform.js" # absolute path
CLASS
END

END
END

The javascript plugin has to implement a function named geomtransform that will be automatically called. This
function has to return a new shape. Note that only the geometry of this new shape will be used, so your original shape
attributes will be preserved.

Access to the feature attributes is made through the shape.attributes javascript object.

The following javascript functions are available:
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e alert(strl, str2, ..., str)
print some text in MapServer logs

e print(strl, str2, ..., str)
print some text in MapServer logs

* require(path_to_lib1, path_to_lib2, ..., path_to_lib)
include one or more javascript lib

Example 1. Simple Geomtransform

This example does a simple vertical translation ...

function geomtransform() {
new_shape = new shapeObjQ);
new_shape.add(new lineObj());
new_point = new pointObj();
new_point.x = shape.line(0).point(0).x;
new_point.y = shape.line(0).point(0).y+30000;
new_shape.line(0) .add(new_point);
return new_shape;

Example 2. Printing logs in MapServer logs

Extends example 1 by printing information to the MapServer log.

MAP
CONFIG "MS_ERRORFILE" "/tmp/mapserver.log"
DEBUG 1
LAYER
GEOMTRANSFORM "javascript://transform.js"
END
END

function geomtransform() {
new_shape = new shapeObjQ);
new_shape.add(new 1lineObj());
new_point = new pointObj();
new_point.x = shape.line(0).point(0).x;
new_point.y = shape.line(0).point(0).y+30000;
print('Modified y value from: '
new_shape.line(0).add(new_point);
return new_shape;

+ shape.line(0).point(®).y + ' to: '+new_point.y);

Basic API

A minimal API is currently available to create a new shape.
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pointObj

Constructor

[new point0bj )

Members
Type  Name Note
double x
double 'y
double =z
double m
Methods

void setXY(double x, double y[, double m])
Set the x,y[,m] values.

void setXYZ(double x, double y, double Z[, double m])
Set the x,y,z[,m] values.

lineObj

Constructor

[new 1ineObj()

Members

Type Name Note

int numpoints  read-only

Methods

pointObj point(int index)
Returns the point at the index position.

void add(pointObj point)
Add a point to the line.

void addXY (double x, double y[, double m])
Add point to the line from an x,y[,m] values.

void addXYZ(double x, double y, double Z[, double m])
Add point to the line from an x,y,z[,m] values.

4.1. Mapfile

190



MapServer Documentation, Release 8.4.0

shapeObj

Constructor

[new shapeObj(int type)

‘type’ is one of shapeObj.Point, shapeObj.Line, shapeObj.Polygon or shapeObj.Null

Members
Type Name Note
int numvalues read-only
int numlines read-only
int index read-only
int type read-only
int tileindex read-only
int classindex read-only
text text
object attributes

Methods

shapeObj clone()
Returns a clone of the shape.

lineObj line(int index)
Returns the line at the index position.

void add(lineObj line)
Add a line to the shape.

void setGeometry(shapeObj shape)
Replace the geometry of the object with the shape geometry.

4.1.11 GRID

Description

The GRID object can be used to add labeled graticule lines to your map. Initially developed in 2003 by John Novak, the
GRID object is designed to be used inside a LAYER object to allow multiple GRID objects for a single map (allowing
for example: a lat/long GRID, a State Plane GRID, and a UTM GRID to be displayed on the same map image).

Mapfile Parameters:

LABELFORMAT [DD|DDMM|DDMMSS|C format string]
Format of the label. “DD” for degrees, “DDMM” for degrees minutes, and “DDMMSS” for degrees, minutes,
seconds. A C-style formatting string is also allowed, such as “%g°” to show decimal degrees with a degree
symbol. The default is decimal display of whatever SRS you’re rendering the GRID with.

MINARCS [double]
The minimum number of arcs to draw. Increase this parameter to get more lines. Optional. Must be greater than
0.

MAXARCS [double]
The maximum number of arcs to draw. Decrease this parameter to get fewer lines. Optional. Must be greater
than 0.
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MININTERVAL [double]
The minimum number of intervals to try to use. The distance between the grid lines, in the units of the grid’s
coordinate system. Optional. Must be greater than 0.

MAXINTERVAL [double]
The maximum number of intervals to try to use. The distance between the grid lines, in the units of the grid’s
coordinate system. Optional. Must be greater than 0.

MINSUBDIVIDE [double]
The minimum number of segments to use when rendering an arc. If the lines should be very curved, use this to
smooth the lines by adding more segments. Optional. Must be greater than 0.

MAXSUBDIVIDE [double]
The maximum number of segments to use when rendering an arc. If the graticule should be very straight, use
this to minimize the number of points for faster rendering. Optional, default 256. Must be greater than 0.

Examplei: Grid Displaying Degrees

LAYER
NAME "grid"
METADATA
"DESCRIPTION" "Grid"
END
TYPE LINE
STATUS ON
CLASS
NAME "Graticule"
COLOR 0 0 ©
LABEL
COLOR 255 0 ©
FONT "sans"
TYPE truetype
SIZE 8
POSITION AUTO
PARTIALS FALSE
BUFFER 2
OUTLINECOLOR 255 255 255
END
END
PROJECTION
"init=epsg:4326"
END
GRID
LABELFORMAT "DD"
END
END # Layer
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Example2: Grid Displaying Degrees with Symbol

LAYER
NAME "grid"
METADATA
"DESCRIPTION" "Grid"
END
TYPE LINE
STATUS ON
CLASS
NAME "Graticule"
COLOR 0 0 ©
LABEL
COLOR 255 0 O
FONT "sans"
TYPE truetype
SIZE 8
POSITION AUTO
PARTIALS FALSE
BUFFER 2
OUTLINECOLOR 255 255 255
END
END
PROJECTION
"init=epsg:4326"
END
GRID

(continues on next page)
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(continued from previous page)

LABELFORMAT '%g°'
END
END # Layer

=
1[{0" 12!5" 13

|
-150°  -125° -ll'.iICI" -7t -SID" -25° a® 25° 50° 7s° 14o0®  1a5° 100

Example3: Grid Displayed in Other Projection (Google Mercator)

LAYER
NAME "grid"
METADATA
"DESCRIPTION" "Grid"
END
TYPE LINE
STATUS ON
CLASS
NAME "Graticule"
COLOR O 0 ©
LABEL
COLOR 255 0 O
FONT "sans"
TYPE truetype
SIZE 8
POSITION AUTO
PARTIALS FALSE
BUFFER 2
OUTLINECOLOR 255 255 255
END

(continues on next page)
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END

PROJECTION
"init=epsg:3857"

END
GRID

LABELFORMAT '%.0fm'
MININTERVAL 5000000

END
END # Layer

(continued from previous page)
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Note

Pay attention to the values you use for the INTERVAL parameter; it is possible to confuse/overload MapServer by
telling it to draw a graticule line every meter (MININTERVAL 1).
&

4.1.12 INCLUDE

When this directive is encountered parsing switches to the included file immediately. As a result the included file can
be comprised of any valid mapfile syntax. For example:

[INCLUDE 'myLayer.map'

)

Performance does not seem to be seriously impacted with limited use, however in high performance instances you may
want to use includes in a pre-processing step to build a production mapfile. The C pre-processor can also be used (albeit

with a different syntax) and is far more powerful.
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Notes
 Supported in versions 4.10 and higher.
* The name of the file to be included MUST be quoted (single or double quotes).
* Includes may be nested, up to 5 deep.
* File location can be given as a full path to the file, or (in MapServer >= 4.10.1) as a path relative to the mapfile.
* Debugging can be problematic because:
1) the file an error occurs in does not get output to the user

2) the line number counter is not reset for each file. Here is one possible error that is thrown when the include
file cannot be found:

msyylex(): Unable to access file. Error opening included file "parks_include.map

Example

MAP

NAME "include_mapfile"
EXTENT @ 0 500 500
SIZE 250 250

INCLUDE "test_include_symbols.map"
INCLUDE "test_include_layer.map"
END

where test_include_symbols.map contains:

SYMBOL

NAME 'square'

TYPE VECTOR

FILLED TRUE

POINTS © 0 0 1 1 110 0 0 END
END

and test_include_layer.map contains:

LAYER
TYPE POINT
STATUS DEFAULT
FEATURE
POINTS 10 10 40 20 300 300 400 10 10 400 END
END
CLASS
NAME 'Church'
COLOR O 0 ©
SYMBOL 'square'
SIZE 7
STYLE
SYMBOL ‘'square"
SIZE 5
COLOR 255 255 255

(continues on next page)
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(continued from previous page)

END

STYLE
SYMBOL 'square"
SIZE 3
COLOR O ® 255

END

END
END

4.1.13 JOIN

Description

Joins are defined within a LAYER object. It is important to understand that JOINs are ONLY available once a query
has been processed. You cannot use joins to affect the look of a map. The primary purpose is to enable lookup tables
for coded data (e.g. 1 => Forest) but there are other possible uses.

Supported Formats
* DBF/XBase files
¢ CSV (comma delimited text file)
* PostgreSQL tables
* MySQL tables

Mapfile Parameters:

CONNECTION [string]
Parameters required for the join table’s database connection (not required for DBF or CSV joins). The following
is an example connection for PostgreSQL:

CONNECTION "host=127.0.0.1 port=5432 user=pg password=pg dbname=somename"
CONNECTIONTYPE POSTGRESQL

CONNECTIONTYPE [csv|imysql[postgresql]
Type of connection (not required for DBF joins). For PostgreSQL use postgresql, for CSV use csv, for MySQL
use mysql.

FOOTER [filename]
Template to use after a layer’s set of results have been sent. In other words, this header HTML will be displayed
after the contents of the TEMPLATE HTML.

FROM [column]
Join column in the dataset. This is case sensitive.

HEADER ([filename]
Template to use before a layer’s set of results have been sent. In other words, this header HTML will be displayed
before the contents of the TEMPLATE HTML.

NAME [string]
Unique name for this join. Required.

TABLE [filename|tablename]
For file-based joins this is the name of XBase or comma delimited file (relative to the location of the mapfile) to
join TO. For PostgreSQL support this is the name of the PostgreSQL table to join TO.
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TEMPLATE ([filename]
Template to use with one-to-many joins. The template is processed once for each record and can only con-
tain substitutions for columns in the joined table. Refer to the column in the joined table in your template like
[joinname_columnname], where joinname is the NAME specified for the JOIN object.

TO [column]
Join column in the table to be joined. This is case sensitive.

TYPE [ONE-TO-ONE|ONE-TO-MANY]
The type of join. Default is one-to-one.

Example 1: Join from Shapefile to DBF file
Mapfile Layer

LAYER

NAME "prov_bound"
TYPE POLYGON
STATUS DEFAULT
DATA '"prov.shp"
CLASS

NAME "Province"

STYLE

OUTLINECOLOR 120 120 120
COLOR 255 255 0

END
END
TEMPLATE "../htdocs/cgi-query-templates/prov.html"
HEADER "../htdocs/cgi-query-templates/prov-header.html"
FOOTER "../htdocs/cgi-query-templates/footer.html"
JOIN

NAME "test"

TABLE "../data/lookup.dbf"

FROM "ID"

TO "IDENT"

TYPE ONE-TO-ONE
END

END # layer

Ogrinfo

>ogrinfo lookup.dbf lookup -summary
INFO: Open of "lookup.dbf'
using driver "ESRI Shapefile' successful.

Layer name: lookup
Geometry: None
Feature Count: 12
Layer SRS WKT:
(unknown)

IDENT: Integer (2.0)
VAL: Integer (2.0)
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>ogrinfo prov.shp prov -summary
INFO: Open of “prov.shp'
using driver “ESRI Shapefile' successful.

Layer name: prov

Geometry: Polygon

Feature Count: 12

Extent: (-2340603.750000, -719746.062500) - (3009430.500000, 3836605.250000)
Layer SRS WKT:

(unknown)

NAME: String (30.0)

ID: Integer (2.0)

Template

<!-- MapServer Template -->
<tr bgcolor="#EFEFEF">
<td align="left">[NAME]</td>
<td align="left">[test_VAL]</td>
</tr>

Example 2: Join from Shapefile to PostgreSQL table
Mapfile Layer

LAYER
NAME "prov_bound"
TYPE POLYGON
STATUS DEFAULT
DATA "prov.shp"
CLASS
NAME "Province"
STYLE
OUTLINECOLOR 120 120 120
COLOR 255 255 O
END
END
TOLERANCE 20
TEMPLATE "../htdocs/cgi-query-templates/prov.html"
HEADER "../htdocs/cgi-query-templates/prov-header.html"
FOOTER "../htdocs/cgi-query-templates/footer.html"
JOIN
NAME "test"
CONNECTION "host=127.0.0.1 port=5432 user=pg password=pg dbname=join"
CONNECTIONTYPE postgresql
TABLE "lookup"
FROM "ID"
TO "ident"
TYPE ONE-TO-ONE
END
END # layer
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Ogrinfo

>ogrinfo -ro PG:"host=127.0.0.1 port=5432 user=pg password=pg dbname=join"
lookup -summary

INFO: Open of "PG:host=127.0.0.1 port=5432 user=pg password=pg dbname=join'

using driver “PostgreSQL' successful.

Layer name: lookup
Geometry: Unknown (any)
Feature Count: 12
Layer SRS WKT:
(unknown)

ident: Integer (0.0)
val: Integer (0.0)

Template

<!-- MapServer Template
<tr bgcolor="#EFEFEF">

<td align="left">[NAME]</td>

<td align="left">[test_val]l</td>
</tr>

Example 3: Join from Shapefile to CSV file
Mapfile Layer

LAYER

NAME "prov_bound"
TYPE POLYGON
STATUS DEFAULT
DATA "prov.shp"
CLASS

NAME "Province"

STYLE

OUTLINECOLOR 120 120 120
COLOR 255 255 O

END
END
TOLERANCE 20
TEMPLATE "../htdocs/cgi-query-templates/prov.html"
HEADER "../htdocs/cgi-query-templates/prov-header.html"
FOOTER "../htdocs/cgi-query-templates/footer.html"
JOIN

NAME "test"

CONNECTIONTYPE CSV

TABLE "../data/lookup.csv"

FROM "ID"
#TO "IDENT" # see note below
TO "1" # see note below
TYPE ONE-TO-ONE

END

(continues on next page)
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(continued from previous page)

{END # layer

CSV File Structure

"IDENT" , "VAL"
1,12
2,11

Note

The CSV driver currently doesn’t read column names from the first row. It just uses indexes (1, 2, ... n) to reference
the columns. It’s ok to leave column names as the first row since they likely won’t match anything but they aren’t
used. Typically you’d see something like TO “1” in the JOIN block. Then in the template you’d use [name_1],
[name_2], etc...

Ogrinfo

>ogrinfo lookup.csv lookup -summary
INFO: Open of "lookup.csv'
using driver "CSV' successful.

Layer name: lookup
Geometry: None
Feature Count: 12
Layer SRS WKT:
(unknown)

IDENT: String (0.0)
VAL: String (0.60)

Template (prov.html)

Ideally this the template should look like this:

<!-- MapServer Template -->
<tr bgcolor="#EFEFEF">

<td align="left">[NAME]</td>

<td align="left">[test_VAL]</td>
</tr>

But since attribute names are not supported for CSV files (see note above), the following will have to be used:
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<!-- MapServer Template -->
<tr bgcolor="#EFEFEF">
<td align="left">[NAME]</td>
<td align="left">[test_2]</td>
</tr>

Example 4: Join from Shapefile to MySQL
Mapfile Layer

LAYER
NAME "prov_bound"
TYPE POLYGON
STATUS DEFAULT
DATA "prov.shp"
CLASS
NAME "Province"
STYLE
OUTLINECOLOR 120 120 120
COLOR 255 255 O
END # style
END # class
TOLERANCE 20
TEMPLATE "../htdocs/cgi-query-templates/prov.html"
HEADER "../htdocs/cgi-query-templates/prov-header.html"
FOOTER "../htdocs/cgi-query-templates/footer.html"
JOIN
NAME "mysqgl-join"
CONNECTIONTYPE MYSQL
CONNECTION 'server:user:password:database'
TABLE "mysql-tablename"
FROM "ID"
TO "mysgl-column"
TYPE ONE-TO-ONE
END # join
END # layer

Example 5: One-to-many join

In a join of type ONE-TO-MANY, the JOIN object needs to contain a TEMPLATE. This TEMPLATE is used for each
matching record in the join table. Columns in the join table are referenced using <join_name>_<join_column_name>.
Columns in the layer table are referenced using <column_name>.

For a one-to-many join, the LAYER TEMPLATE file has to contain a reference to the the JOIN object, as follows:
[join_<join_name>].

In this example, it is assumed that the join table many.dbf contains the columns MANYFIELD1 and MANYFIELD2
in addition to the join column (IDENT).

Layer object:

LAYER
NAME "joinonetomany"
TYPE POLYGON

(continues on next page)
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STATUS DEFAULT
DATA '"prov.shp"
CLASS

NAME "Province"

STYLE

OUTLINECOLOR 120 120 120
COLOR 255 255 O

END # style
END # class
TEMPLATE "oneToMany.html"
HEADER "oneToMany_header.html"
FOOTER "oneToMany_footer.html"
JOIN

NAME "onetomanytest"

TABLE "many.dbf"

FROM "ID"

TO "IDENT"

TYPE ONE-TO-MANY

TEMPLATE "oneToMany_join.html"
END # join

END # layer

(continued from previous page)

Template oneToMany_header.html:

<!-- MapServer Template -->
<html>

<head><title>One to Many Join</title></head>

<body>
<hl>MapServer output</hl>
<table>

Template oneToMany.html:

<!-- MapServer Template -->
<tr>
<td><strong>[ID]</strong></td>
<td>
<table>
[join_onetomanytest]
</table>
</td>
</tr>

Template oneToMany_join.html:

<!-- MapServer Template -->

<tr>
<td>[NAME]</td>
<td>[onetomanytest_MANYFIELD1]</td>
<td>[onetomanytest_MANYFIELD2]</td>

</tr>

Template oneToMany_footer.html:
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<!-- MapServer Template -->
</table>
</body>
<html>

4.1.14 LABEL

ALIGN [left|center|right|attribute]
Added in version 5.4.

Specifies text alignment for multiline labels (see WRAP) Note that the alignment algorithm is far from precise,
so don’t expect fabulous results (especially for right alignment) if you’re not using a fixed width font.

[attribute] was added in version 7.6. If an attribute is used, it is expected to be:
* of type string and should be one of the following: left, center, right.

* of type integer and should be [1,2,3] which means:

- 1 ="“left”
— 2 ="“center”
- 3 ="right”

if the [attribute] is of type integer as described above, the label generation will be much faster, since string
comparison is avoided.

ANGLE [double|auto|auto2|follow|attribute]

* Angle, counterclockwise, given in degrees, to draw the label. Default is 0, and must be in the range -360
to 360.

e AUTO allows MapServer to compute the angle. Valid for LINE layers only.

* AUTO2 same as AUTO, except no logic is applied to try to keep the text from being rendered in reading
orientation (i.e. the text may be rendered upside down). Useful when adding text arrows indicating the line
direction.

* FOLLOW was introduced in version 4.10 and tells MapServer to compute a curved label for appropriate
linear features (see RFC11 for specifics). See also MAXOVERLAPANGLE.

* [Attribute] was introduced in version 5.0, to specify the item name in the attribute table to use for angle
values. The hard brackets [] are required. For example, if your shapefile’s DBF has a field named “MYAN-
GLE” that holds angle values for each record, your LABEL object might contain:

LABEL
COLOR 150 150 150
OUTLINECOLOR 255 255 255
FONT "sans"
TYPE truetype
STIZE 6
ANGLE [MYANGLE]
POSITION AUTO
PARTIALS FALSE
END

The associated RFC document for this feature is RFC19.
ANTIALIAS [true|false]

4.1. Mapfile 204



MapServer Documentation, Release 8.4.0

Removed in version 7.0: GD support was removed in 7.0

Should text be antialiased? Note that this requires more available colors, decreases drawing performance,
and results in slightly larger output images. Only useful for GD (gif) rendering. Default is false. Has no
effect for the other renderers (where anti-aliasing can not be turned off).

BACKGROUNDCOLOR [r] [g] [b] | [hexadecimal string]
Removed in version 6.0: Use a LABEL STYLE object with GEOMTRANSFORM labelpoly” and COLOR in-
stead.

Color to draw a background rectangle (i.e. billboard). Off by default.

BACKGROUNDSHADOWCOLOR [r] [g] [b] | [hexadecimal string]
Removed in version 6.0: Use a LABEL STYLE object with GEOMTRANSFORM labelpoly, COLOR and OFFSET
instead.

Color to draw a background rectangle (i.e. billboard) shadow. Off by default.

BACKGROUNDSHADOWSIZE [x][y]
Removed in version 6.0: Use a LABEL STYLE object with GEOMTRANSFORM labelpoly, COLOR and OFFSET
instead.

How far should the background rectangle be offset? Default is 1.

BUFFER [integer]
Padding, in pixels, around labels. Useful for maintaining spacing around text to enhance readability. Available
only for cached labels. Default is O.

COLOR [r] [g] [b] | [hexadecimal string] | [attribute]
¢ Color to draw text with.

* 1, g and b shall be integers [0..255]. To specify green, the following is used:

[COLOR 0 255 0 }

* hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:

(coLOR "#FFoOFF" ]
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[coLor "#FFoeFFCC )

* [Artribute] was introduced in version 5.0, to specify the item name in the attribute table to use for color
values. The hard brackets [] are required. For example, if your shapefile’s DBF has a field named “MY-
COLOR?” that holds color values for each record, your LABEL object might contain:

LABEL
COLOR [MYCOLOR]
OUTLINECOLOR 255 255 255
FONT "sans"
TYPE truetype
SIZE 6
POSITION AUTO
PARTIALS FALSE
END
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The associated RFC document for this feature is RFC19.

ENCODING ([string]
Removed in version 7.0: UTF-8 is now the encoding used by MapServer, and dataset encodings are handled
using LAYER ENCODING instead.

Supported encoding format to be used for labels. If the format is not supported, the label will not be drawn.
Requires the iconv library (present on most systems). The library is always detected if present on the system, but
if not, the label will not be drawn.

Required for displaying international characters in MapServer. More information can be found in the Label
Encoding document.

EXPRESSION [string]
Added in version 6.2.

Expression that determines when the LABEL is to be applied. See EXPRESSION in CLASS.
FONT [namelattribute]
* Font alias (as defined in the FONTSET) to use for labeling.
* [Attribute] was introduced in version 5.6 to specify the font alias.

* May contain a comma-separated list of up to MS_MAX_LABEL_FONTS (usually 5) font aliases used as
fallback fonts in renderers supporting it, if a glyph is not available in a font. If specified directly, be sure to
enclose the list with quotes. See RFC80.

* Since version 7, MapServer supports language specific fonts. See RFC98.

FORCE [true|false|group]
Forces labels for a particular class on, regardless of collisions. Available only for cached labels. Default is false.
If FORCE is true and PARTIALS is false, FORCE takes precedence, and partial labels are drawn.

The GROUP parameter, added in version 6.2, determines if the label is allowed to intersect other labels from the
same feature. Multiple STYLE blocks can be used to render graphic symbols instead of or alongside text. See
announce-6-2-force-group.

MAXLENGTH [integer]

Added in version 5.4.
This keyword interacts with the WRAP keyword so that line breaks only occur after the defined number of char-
acters.
Table 9: Interaction with WRAP keyword
without maxlength maxlength > 0

wrap = always wrap at the WRAP char- newline at the first WRAP character after MAXLENGTH

‘char’ acter characters

no wrap no processing skip label if it contains more than MAXLENGTH characters

Warning

Specifying MAXLENGTH 0 to always wrap at the wrap character will cause an error in MapServer >=8 (as
there are more strict checks in MapServer >= 8 for negative or zero values), so instead, do not specify a
MAXLENGTH and MapServer will then wrap at the wrap character.

Here is an example that wraps at the first dash “-” that occurs after 12 characters in the label (MAXLENGTH
12):
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(LAYER
NAME "wrap-with-dash-with-maxlength"
CLASS
LABEL
TYPE truetype
ANGLE follow
FONT "dejavu"
SIZE 8
COLOR 0 0 O
MAXLENGTH 12 #wrap at first dash after 12 characters
WRAP "-"
END #label

END #class

FEATURE
POINTS
50 -50 150 -50
END #points
TEXT "W: WrapDash-With-Dash"
END #feature

END #layer

so the label will appear in the map image as:

W: WrapDash-With
Dash

The associated RFC document for this feature is RFC40.

Support for negative MAXLENGTH that implied forced linebreaks is not supported since version 7, a
workaround implies pre-processing such labels to include linebreaks or wrap characters. Must be greater than 0.

MAXOVERLAPANGLE [double]
Angle threshold to use in filtering out ANGLE FOLLOW labels in which characters overlap (floating point value
in degrees). This filtering will be enabled by default starting with MapServer 6.0. The default MAXOVERLA-
PANGLE value will be 22.5 degrees, which also matches the default in GeoServer. Users will be free to tune the
value up or down depending on the type of data they are dealing with and their tolerance to bad overlap in labels.
As per RFC 60, if MAXOVERLAPANGLE is set to 0, then we fall back on pre-6.0 behavior which was to use
maxoverlapangle = 0.4*MS_PI (40% of 180 degrees = 72degree). Must be between 0 to 360.

The associated RFC document for this feature is RFC60.

MAXSCALEDENOM [double]
Added in version 5.4.

Minimum scale at which this LABEL is drawn. Scale is given as the denominator of the actual scale fraction, for
example for a map at a scale of 1:24,000 use 24000. Must be greater or equal to 0.
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See also

Map Scale

MAXSIZE [double]
Maximum font size to use when scaling text (pixels). Default is 256. Starting from version 5.4, the value can also
be a fractional value (and not only an integer). Must be greater than 0. See LAYER SYMBOLSCALEDENOM .

MINDISTANCE [integer]
Minimum distance between duplicate labels. Given in pixels. Starting from version 7.2, the distance is calculated
from the label boundary. Prior versions used the label center. Must be greater than 0.

MINFEATURESIZE [integer|auto]
Minimum size a feature must be to be labeled. Given in pixels. For line data the overall length of the displayed
line is used, for polygons features the smallest dimension of the bounding box is used. “Auto” keyword tells
MapServer to only label features that are larger than their corresponding label. Available for cached labels only.
Must be greater than 0.

MINSCALEDENOM [double]
Added in version 5.4.

Maximum scale at which this LABEL is drawn. Scale is given as the denominator of the actual scale fraction,
for example for a map at a scale of 1:24,000 use 24000. Must be greater or equal to 0.

See also

Map Scale

MINSIZE [double]
Minimum font size to use when scaling text (pixels). Default is 4. Starting from version 5.4, the value can also
be a fractional value (and not only integer). Must be greater than 0. See LAYER SYMBOLSCALEDENOM.

OFFSET [x|attribute_x][y|attribute_y]
Offset values for labels, relative to the lower left hand corner of the label and the label point. Given in pixels. In
the case of rotated text specify the values as if all labels are horizontal and any rotation will be compensated for.

[attribute_x] and [attribute_y] were added in version 7.6. If an attribute is used, it must be of type integer.

When used with FOLLOW angle, two additional options are available to render the label parallel to the original
feature:

* OFFSET x -99 : will render the label to the left or to the right of the feature, depending on the sign of {x}.
* OFFSET x 99 : will render the label above or below the feature, depending on the sign of {x}.
See LAYER SYMBOLSCALEDENOM .
OUTLINECOLOR [r] [g] [b] | [hexadecimal string] | [attribute]
¢ Color to draw a one pixel outline around the characters in the text.

* r, g and b shall be integers [0..255]. To specity green, the following is used:

[OUTLINECOLOR 0 255 0 J

* hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:
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[OUTLINECOLOR "#FFOOFF" ]
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[OUTLINECOLOR " #FFOOFFCC" ]

e [attribute] was introduced in version 5.0, to specify the item name in the attribute table to use for color
values. The hard brackets [] are required. For example, if your shapefile’s DBF has a field named “MY-
OUTCOLOR?” that holds color values for each record, your LABEL object might contain:

LABEL
COLOR 150 150 150
OUTLINECOLOR [MYOUTCOLOR]
FONT "sans"
TYPE truetype
STZE 6
POSITION AUTO
PARTIALS FALSE
END

The associated RFC document for this feature is RFC19.

OUTLINEWIDTH [integer]

Width of the outline if OUTLINECOLOR has been set. Defaults to 1. Currently only the AGG renderer supports
values greater than 1, and renders these as a ‘halo’ effect: recommended values are 3 or 5. If the renderer supports
it and the text size is variable, the outline will be scaled proportionally to the text and the value specified as
OUTLINEWIDTH is therefore the width at the same scale at which the SIZE is specified. Must be greater than
0.

PARTIALS [true|false]

Can text run off the edge of the map? Default is false. If FORCE is true and PARTIALS is false, FORCE takes
precedence, and partial labels are drawn.

Note

The default changed from true to false, since the MapServer 7.2 release.

POSITION [ul|uc|ur|cl|cc|cr|ll]lc/lr|auto]attribute]

Position of the label relative to the labeling point (layers only). First letter is “Y” position, second letter is “X”
position. “Auto” tells MapServer to calculate a label position that will not interfere with other labels. With
points, MapServer selects from the 8 outer positions (i.e. excluding cc). With polygons, MapServer selects from
cc (added in MapServer 5.4), uc, Ic, cl and cr as possible positions. With lines, it only uses Ic or uc, until it finds
a position that doesn’t collide with labels that have already been drawn. If all positions cause a conflict, then the
label is not drawn (Unless the label’s FORCE a parameter is set to “true”). “Auto” placement is only available
with cached labels.

When used with attribute, it must be of type string and use one of the following: ul|uc|ur|cl|cc|cr|ll|ic|lrlauto.

PRIORITY [integer]|[item_name]|[attribute]|[expression]

Added in version 5.0.

The priority parameter takes an integer value between 1 (lowest) and 10 (highest). The default value is 1. It is
also possible to bind the priority to an attribute (item_name) using square brackets around the [item_name]. e.g.
“PRIORITY [someattribute]”
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Labels are stored in the label cache and rendered in order of priority, with the highest priority levels rendered
first. Specifying an out of range PRIORITY value inside a map file will result in a parsing error. An out of range
value set via MapScript, coming from a shape attribute, or calculated by an expression will be clamped to the
min/max values at rendering time. There is no expected impact on performance for using label priorities.

e [attribute] was introduced in version 5.6.
¢ [expression] was added in version 8.2.

REPEATDISTANCE [integer]
Added in version 5.6.

The label will be repeated on every line of a multiline shape and will be repeated multiple times along a given
line at an interval of REPEATDISTANCE pixels. Must be greater than 0.

The associated RFC document for this feature is RFC57.

SHADOWCOLOR [r] [g] [b] | [hexadecimal string]
Color of drop shadow. A label with the same text will be rendered in this color before the main label is drawn,

resulting in a shadow effect on the the label characters. The offset of the renderered shadow is set with SHAD-
OWSIZE.

* r, g and b shall be integers [0..255]. To specify green, the following is used:

[SHADOWCOLOR 0 255 0 }

* hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:

[ SHADOWCOLOR "#FFOOFF" ]
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[ SHADOWCOLOR "#FFOOFFCC" )

SHADOWSIZE [x][y]|[attribute][attribute]|[x][attribute]|[attribute][y]
Shadow offset in pixels, see SHADOWCOLOR.

[Attribute] was introduced in version 6.0, and can be used like:

SHADOWSIZE 2 2

SHADOWSIZE [shadowsizeX] 2
SHADOWSIZE 2 [shadowsizeY]
SHADOWSIZE [shadowsize] [shadowsize]

SIZE [integer]|[tiny|smalljmedium]|large|giant]|[attribute]|[expression]

» Text size. Use a number to give the size in pixels of your TrueType font based label, or any of the other 5
listed keywords for bitmap fonts.

When scaling is in effect (SYMBOLSCALEDENOM is specified for the LAYER), SIZE gives the size of the
font to be used at the map scale 1:SYMBOLSCALEDENOM.

e [Artribute] was introduced in version 5.0, to specify the item name in the attribute table to use for size values.
The hard brackets [] are required. For example, if your shapefile’s DBF has a field named “MYSIZE” that
holds size values for each record, your LABEL object might contain:
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LABEL
COLOR 150 150 150
OUTLINECOLOR 255 255 255
FONT "sans"
TYPE truetype
SIZE [MYSIZE]
POSITION AUTO
PARTIALS FALSE
END

The associated RFC document for this feature is RFC19.

¢ [expression] was added in version 7.6 to allow arithmetic expressions returning an integer value as part of
RFC124. Attributes can be used as part of this expression:

LABEL

TEXT "[name]"

COLOR 255 255 255

TYPE TRUETYPE

FONT - Hoa

SIZE ((C [s12] * [s12] ) - 132 )
END

Note

The SIZE value can only be an integer (not a fractional value), because the renderer Freetype only accepts
integers. Must be greater than 0.

STYLE
The start of a STYLE object.

Label specific mechanisms of the STYLE object are the GEOMTRANSFORM options:

GEOMTRANSFORM [labelcenter|labelpnt|labelpoly]
Added in version 6.0.

Creates a geometry that can be used for styling the label. Does not apply to ANGLE FOLLOW labels.
* labelcenter places the text in the center of the feature.

* labelpnt draws a marker on the geographic position the label is attached to. This corresponds to the
center of the label text only if the label is in position CC.

* labelpoly generates the bounding rectangle for the text, with 1 pixel of padding added in all directions.
The resulting geometries can be styled using the mechanisms available in the STYLE object.

Example - draw a red background rectangle for the labels with a “shadow” (i.e. billboard) in gray
text, centered in the polygon feature:

(STYLE
GEOMTRANSFORM 'labelcenter'
COLOR 153 153 153

END # STYLE

STYLE
GEOMTRANSFORM 'labelpoly'

(continues on next page)
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(continued from previous page)

COLOR 255 0 0
END # STYLE

TEXT [string|expression]
Added in version 6.2.

Text to label features with (useful when multiple labels are used). Overrides values obtained from the LAYER
LABELITEM and the CLASS TEXT. See TEXT in CLASS.

TYPE [bitmap|truetype]
Type of font to use. Generally bitmap fonts are faster to draw then TrueType fonts. However, TrueType fonts are
scalable and available in a variety of faces. Be sure to set the FONT parameter if you select TrueType.

Note

Bitmap fonts are only supported with the AGG and GD renderers.

WRAP [character]
Character that represents an end-of-line condition in label text, thus resulting in a multi-line label. Interacts with
MAXLENGTH for conditional line wrapping after a given number of characters.

Labels are also wrapped at Zero Width Space Unicode characters (0x200b) when WRAP is enabled. For example,
allow wrapping after hyphens without removing the hyphen character at the wrap. You can insert this character
in your PostGIS query with replace(field, ‘-, E’-u200b’).

Added in version 7.2.1: Wrapping at Zero Width Space
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4.1.15 LAYER

VALUES

\VALIDATION | ‘ LEADER ‘ | LABEL | | POINTS ‘

e

This keyword allows name value pairs to be created to bind variables in SQL statements. Variable binding
prevents SQL injection by properly escaping strings and integers. Applies to PostGIS and Oracle connections
only.

BINDVALS
Added in version 6.0.

See also

rfc59

Example:

DATA "the_geom from (select * from province where name_e = $1) as foo using unique..
—gid"
BINDVALS
"1" "Nova Scotia"
END

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

CLASS
Signals the start of a CLASS object.

Inside a layer, only a single class will be used for the rendering of a feature. Each feature is tested against each
class in the order in which they are defined in the mapfile. The first class that matches the its min/max scale
constraints and its EXPRESSION check for the current feature will be used for rendering.

This can be controlled with RENDERMODE processing directive.

CLASSGROUP [string]
Specify the class’s group that would be considered at rendering time. The CLASS object’s GROUP parameter
must be used in combination with CLASSGROUP.

CLASSITEM [attribute]
Item name in attribute table to use for class lookups.

CLUSTER
Signals the start of a CLUSTER object.
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The CLUSTER configuration option provides to combine multiple features from the layer into single (aggregated)
features based on their relative positions. Supported only for POINT layers.

See also

rfc69

COMPOSITE
Signals the start of a COMPOSITE object.

One or more COMPOSITE blocks can be used to signal that rendering should be done in a temporary image
and merged onto the final map image in a final step. The options defined inside the COMPOSITE block will
determine how this merging should be done (e.g. by appying opacity, composition operator, or pixel filters)

See also

rfc113

CONNECTION [string]
Database connection string to retrieve remote data.

A PostGIS connection string is basically a regular PostgreSQL connection string, it takes the form of
“user=nobody password=****** dbname=dbname host=localhost port=5432"

An Oracle connection string: user/pass[@db]

An SDE connection string consists of a hostname, instance name, database name, username and password sep-
arated by commas.

Warning

MapServer’s native SDE driver was removed for the MapServer 7.0 release (see discussion). SDE support
can still be accessed through the OGR driver.

See also

Vector Data for specific connection information for various data sources.

See also

See Kernel Density Estimation (Dynamic Heatmap) for specific connection information for kernel density
estimation.

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

CONNECTIONOPTIONS
Added in version 7.6.0.
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This keyword allows to define connection options expressed as key / value pairs. This is currently only imple-
mented for CONNECTIONTYPE OGR or raster layers, to pass open options to GDAL/OGR drivers.

Example for a GeoJSON datasource to specify the FLATTEN_NESTED_ATTRIBUTES open option of the
OGR GeoJSON driver.

CONNECTIONOPTIONS
"FLATTEN_NESTED_ATTRIBUTES" "YES"
END

See also

rfcl125

CONNECTIONTYPE

[contour|kerneldensity|lidw|local|ogr|oraclespatial|plugin|postgis|rasterlabel|sdelunion|uvraster|wfs|wms]
Type of connection. Default is local. See additional documentation for any other type.

See also

Vector Data for specific connection information for various data sources. See Union Layer for combining
layers, added in MapServer 6.0

See also

See Kernel Density Estimation (Dynamic Heatmap) for specific connection information for kernel density
estimation.

See also

See Inverse distance weighted interpolation for specific connection information for inverse distance weighted
interpolation.

Note

mygis is another connectiontype, but it is deprecated; please see the MySQOL section of the Vector Data
document for connection details.

DATA [filename]|[sde parameters][postgis table/column][oracle table/column]
Full filename of the spatial data to process. No file extension is necessary for shapefiles. Can be specified relative
to the SHAPEPATH option from the Map Object.

If this is an SDE layer, the parameter should include the name of the layer as well as the geometry column, i.e.
“mylayer,shape,myversion”.

If this is a PostGIS layer, the parameter should be in the form of “<columnname> from <tablename>", where
“columnname” is the name of the column containing the geometry objects and “tablename” is the name of the
table from which the geometry data will be read.
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For Oracle, use “shape FROM table” or “shape FROM (SELECT statement)” or even more complex Oracle
compliant queries! Note that there are important performance impacts when using spatial subqueries however.
Try using MapServer’s FILTER whenever possible instead. You can also see the SQL submitted by forcing an
error, for instance by submitting a DATA parameter you know won’t work, using for example a bad column name.

In a standard use case, when PostGIS, SpatiaLite, or GeoPackage are used as data source the BBOX filter (bound-
ing boxes intersect, && with PostGIS) is used automatically. However in some rare use case, a subquery can
be very time consuming if data is really important as the final data will be filtered only in the query. In order to
filter data sooner, ie before the final query, one can filter data directly in the subquery using the !BOX! variable:
WHERE ST _Intersects(wkb_geometry,!BOX!).

See also

Vector Data for specific connection information for various data sources.

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

DEBUG [offlon|0|1|2]3[4|5]
Enables debugging of a layer in the current map.

Debugging with MapServer versions >= 5.0:

Verbose output is generated and sent to the standard error output (STDERR) or the MapServer errorfile if one
is set using the “MS_ERRORFILE” environment variable. You can set the environment variable by using the
CONFIG parameter at the MAP level of the mapfile, such as:

[CONFIG "MS_ERRORFILE" " /ms4w/tmp/ms_error.txt"

You can also set the environment variable in Apache by adding the following to your httpd.conf:

[SetEnv MS_ERRORFILE "/ms4w/tmp/ms_error.txt"

Once the environment variable is set, the DEBUG mapfile parameter can be used to control the level of debugging
output. Here is a description of the possible DEBUG values:

DEBUG O or OFF - only msSetError() calls are logged to MS_ERRORFILE. No msDebug() output at
all. This is the default and corresponds to the original behavior of MS_ERRORFILE in MapServer 4.x

DEBUG 1 or ON - includes all output from DEBUG 0 plus msDebug() warnings about common pitfalls,
failed assertions or non-fatal error situations (e.g. missing or invalid values for some parameters, missing
shapefiles in tileindex, timeout error from remote WMS/WES servers, etc.)

DEBUG 2 - includes all output from DEBUG 1 plus notices and timing information useful for tuning
mapfiles and applications

DEBUG 3 - all of DEBUG 2 plus some debug output useful in troubleshooting problems such as WMS
connection URLs being called, database connection calls, etc. This is the recommended level for debugging
mapfiles.

DEBUG 4 - DEBUG 3 plus even more details. ..

DEBUG 5 - DEBUG 4 plus any msDebug() output that might be more useful to the developers than to the
users.
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You can also set the debug level by using the “MS_DEBUGLEVEL” environment variable.

The DEBUG setting can also be specified for the entire map, by setting the DEBUG parameter in the MAP object.
For more details on this debugging mechanism, please see Debugging MapServer.

Debugging with MapServer versions < 5:

Verbose output is generated and sent to the standard error output (STDERR) or the MapServer logfile if one is
set using the LOG parameter in the WEB object. Apache users will see timing details for drawing in Apache’s
error_log file. Requires MapServer to be built with the DEBUG=MSDEBUG option (-with-debug configure
option).

DUMP [true|false]

Removed in version 8.0: Please use LAYER METADATA instead.

Switch to allow MapServer to return data in GML format. Useful when used with WMS GetFeatureInfo opera-
tions. “false” by default.

See also

WMS Server

ENCODING [string]

Added in version 7.0.

The encoding used for text in the layer data source. The value must be supported by ICONV (for example
“LATIN1”). When ENCODING is set (and not equal to “UTF-8”), the data source text attributes will be converted
to UTF-8.

Required for displaying international characters in MapServer. More information can be found in the Label
Encoding document.

EXTENT [minx] [miny] [maxx] [maxy]

The spatial extent of the data. In most cases you will not need to specify this, but it can be used to avoid the
speed cost of having MapServer compute the extents of the data. An application can also possibly use this value
to override the extents of the map.

FEATURE

Signals the start of a FEATURE object.

FILTER [string]

This parameter allows for data specific attribute filtering that is done at the same time spatial filtering is
done, but before any CLASS expressions are evaluated. The string is simply a MapServer expression:

[FILTER ("[type]"="'road' and [size]<2) }

Native filters are supported through the NATIVE_FILTER PROCESSING key:

EPROCESSING 'NATIVE_FILTER=1d=234" }

Note

Until MapServer 6, native filters could be specified as:

[FILTER 'where id=234". J

But this is no longer supported.
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Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

FILTERITEM [attribute]
Item to use with simple FILTER expressions. OGR and shapefiles only.

FOOTER [filename]
Template to use after a layer’s set of results have been sent. Multiresult query modes only.

GEOMTRANSFORM [<expression>|<Javascript file>]
Added in version 6.4.

Used to indicate that the current feature will be transformed.
* <expression>: Applies the given expression to the geometry.
Supported expressions:

— (buffer([shape],dist)): Buffer the geometry ([shape]) using dist ground units as buffer distance. For
polygons, a negative dist will produce a setback.

Added in version 8.0: centerline()

— (centerline([shape]): Useful for labeling polygons, creates a centered line (/shape]) using a Voronoi
diagram generated by GEOS and then additional simplification. Requires GEOS >= 3.5 Centerlines
can only be computed for polygon shapes.

% an example showing a generated red centerline that is used to label lakes, from a polygon data-
source lakes.db (and uses densify() to add more verticies to the generated red line, so it follows the
lake’s shape) :

LAYER
NAME "red-line"
TYPE LINE
CONNECTIONTYPE OGR
CONNECTION "lakes.db"
DATA "lakes"
GEOMTRANSFORM (defnftleliline (delnslilflyl( [shape], 0.1)))

CLASS
NAME "red"
STYLE
COLOR 255 0 0
END #style
LABEL
COLOR 0 0 0
FONT
TYPE truetype
SIZE 7
POSITION cc
FORCE TRUE
ANGLE FOLLOW
END #label
END #class

END #layer
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Added in version 8.0: densify()

— (densify([shape],tolerance): Add more verticies to the feature ([shape]). Requires a positive tolerance
value. Might be useful in combination with centerline() to add more verticies to the generated labeled
line.

— (generalize([shape],tolerance)): simplifies a geometry ([shape]) in way comparable to FME’s
ThinNoPoint algorithm. See http://trac.osgeo.org/gdal/ticket/966 for more information.

Added in version 8.0: inner()
— (inner([shape]): creates an inner corresponding ring from an input polygon, as a new [shape]

— (simplify([shape],tolerance)): simplifies a geometry ([shape]) using the standard Douglas-Peucker
algorithm.

% an example showing a generated red centerline that is used to label a province, from a polygon
datasource ns.db (and uses simplify() to reduce the verticies in the generated line) :

LAYER

NAME "red-line"
TYPE LINE

STATUS ON
CONNECTIONTYPE OGR
CONNECTION "ns.db"
DATA "ns"

GEOMTRANSFORM EE@EQ E@EE ine( [] )), 10000))
CLASS
NAME "red"
STYLE
COLOR 255 0 0
END #style
LABEL
COLOR 0 0 ©
FONT (S35
TYPE truetype

(continues on next page)
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(continued from previous page)
SIZE 10
POSITION AUTO
MINFEATURESIZE AUTO
ANGLE FOLLOW
END #label
END #class

END #layer

— (simplifypt([shape], tolerance)): simplifies a geometry ([shape]), ensuring that the result is a valid
geometry having the same dimension and number of components as the input. folerance must be
non-negative.

— (smoothsia([shape], smoothing_size, smoothing_iteration, preprocessing)). will smooth a geometry
([shape]) using the SIA algorithm

Added in version 8.0: outer()

— (outer([shape]): creates an outer corresponding ring from an input polygon, as a new [shape]. This
might be useful when you want to ignore islands when labeling a lake.

See also

GEOMTRANSFORM - Geometry Transformations and shape_smoothing

There is a difference between STYLE and LAYER GEOMTRANSFORM. LAYER-level will receive
ground coordinates (meters, degress, etc) and STYLE-level will receive pixel coordinates. The argument
to methods such as simplify() must be in the same units as the coordinates of the shapes at that point of the
rendering workflow, i.e. pixels at the STYLE-level and in ground units at the LAYER-level.

LAYER NAME "my_layer"
TYPE LINE
STATUS DEFAULT

(continues on next page)
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(continued from previous page)

DATA "lines.shp"
GEOMTRANSFORM EEEQEEEE 10)) ## 10 ground units

CLASS
STYLE
GEOMTRANSFORM (buffer([jshapl], 5) ## 5 pixels
WIDTH 2
COLOR 255 0 0
END
END

END

The [map_cellsize] variable is available if you need to pass a pixel value at the LAYER-level.

LAYER NAME "my_layer"
TYPE LINE
STATUS DEFAULT
DATA "lines.shp"
UNITS meters
# 10 * [map_cellsize] == 10 pixels converted to ground units

GEOMTRANSFORM (Sfikipllfiffly( [Shiapl], [map_cellsize]*10))

To get this variable working in the math expression parser, the [map_cellsize] has to be converted into the
layer ground unit. If you choose to use [map_cellsize] in your GEOMTRANSFORM expression, you must
explicitly set the UNITS option in the layer.

* <Javascript file>: A Javascript file that returns a new geometry. See Javascript transformation.

Added in version 7.0.

LAYER

GEOMTRANSFORM "javascript://transform.js" # relative path
END

or

LAYER

GEOMTRANSFORM "javascript:///home/user/transform.js" # absolute path
END

-

Note

Requires V8 MapScript Support.

See also

GEOMTRANSFORM - Geometry Transformations

GRID
Signals the start of a GRID object.

4.1. Mapfile 221



MapServer Documentation, Release 8.4.0

GROUP [name]
Name of a group that this layer belongs to. The group name can then be reference as a regular layer name in the
template files, allowing to do things like turning on and off a group of layers at once.

If a group name is present in the LAYERS parameter of a CGI request, all the layers of the group are returned
(the STATUS of the LAYERs have no effect).

HEADKER [filename]
Template to use before a layer’s set of results have been sent. Multiresult query modes only.

JOIN
Signals the start of a JOIN object.

LABELANGLEITEM [attribute]
Removed in version 5.0: Please see the LABEL object’s ANGLE parameter instead.

For MapServer versions < 5.0, this is the item name in attribute table to use for class annotation angles. Values
should be in degrees.

LABELCACHE [on|off]
Specifies whether labels should be drawn as the features for this layer are drawn, or whether they should be
cached and drawn after all layers have been drawn. Default is on. Label overlap removal, auto placement etc. ..
are only available when the label cache is active.

LABELITEM [attribute]
Item name in attribute table to use for class annotation (i.e. labeling).

LABELMAXSCALEDENOM [double]
Minimum scale at which this LAYER is labeled. Scale is given as the denominator of the actual scale fraction,
for example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the deprecated
LABELMAXSCALE parameter. Must be greater or equal to 0.

See also

Map Scale

LABELMINSCALEDENOM [double]
Maximum scale at which this LAYER is labeled. Scale is given as the denominator of the actual scale fraction,
for example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the deprecated
LABELMINSCALE parameter. Must be greater or equal to 0.

See also

Map Scale

LABELREQUIRES [expression]
Sets context for labeling this layer, for example:

[LABELREQUIRES "I [orthoquads]"

means that this layer would NOT be labeled if a layer named “orthoquads” is on. The expression consists of
a boolean expression based on the status of other layers, each [layer name] substring is replaced by a 0 or a 1
depending on that layer’s STATUS and then evaluated as normal. Logical operators AND and OR can be used.

LABELSIZEITEM [attribute]
Removed in version 5.0: Please see the LABEL object’s SIZE parameter instead.
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For MapServer versions < 5.0, this is the item name in attribute table to use for class annotation sizes. Values
should be in pixels.

MASK [layername]
The data from the current layer will only be rendered where it intersects features from the [layername] layer.
[layername] must reference the NAME of another LAYER defined in the current mapfile. can be any kind of
MapServer layer, i.e. vector or raster. If the current layer has labelling configured, then only labels who’s label-
point fall inside the unmasked area will be added to the labelcache (the actual glyphs for the label may be rendered
ontop of the masked-out area.

Note

Unless you want the features of [layername] to actually appear on the generated map, [layername] should
usually be set to STATUS OFF.

See also

rfc79

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

MAXFEATURES [integer]
Specifies the number of features that should be drawn for this layer in the CURRENT window. Has some inter-
esting uses with annotation and with sorted data (i.e. lakes by area). Must be greater than 0.

MAXGEOWIDTH [double]
Added in version 5.4.0.

Maximum width, in the map’s geographic units, at which this LAYER is drawn. [f MAXSCALEDENOM is also
specified then MAXSCALEDENOM will be used instead. Must be greater than 0.

The width of a map in geographic units can be found by calculating the following from the extents:

[ [maxx] - [minx]

MAXSCALEDENOM [double]
Added in version 5.0.0: Replaced MAXSCALE.

Minimum scale at which this LAYER is drawn. Scale is given as the denominator of the actual scale fraction,
for example for a map at a scale of 1:24,000 use 24000. Must be greater or equal to 0.

See also

Map Scale

METADATA
This keyword allows for arbitrary data to be stored as name value pairs. This is used with OGC WMS to define
things such as layer title. It can also allow more flexibility in creating templates, as anything you put in here will
be accessible via template tags.

4.1. Mapfile 223



MapServer Documentation, Release 8.4.0

Example:
METADATA
"title" "My layer title"
"author" "Me!"
END
Note

Runtime substitution can be used to replace metadata values, but not keys. See Run-time Substitution

MINFEATURESIZE [integer]
Minimum feature size (in pixels) for shapes in the layer. Must be greater than 0.

MINGEOWIDTH [double]
Added in version 5.4.0.

Minimum width, in the map’s geographic units, at which this LAYER is drawn. If MINSCALEDENOM is also
specified then MINSCALEDENOM will be used instead. Must be greater than 0.

The width of a map in geographic units can be found by calculating the following from the extents:

[ [maxx] - [minx] J

MINSCALEDENOM [double]
Maximum scale at which this LAYER is drawn. Scale is given as the denominator of the actual scale fraction, for
example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the deprecated
MINSCALE parameter. Must be greater or equal to 0.

See also

Map Scale

NAME [string]
Short name for this layer. This name is the link between the mapfile and web interfaces that refer to this name.
They must be identical. The name should be unique, unless one layer replaces another at different scales. Use the
GROUP option to associate layers with each other. It is recommended that the name not contain spaces, special
characters, or begin with a number (which could cause problems through interfaces such as OGC services).

Tip

It is strongly recommended that you set a NAME parameter for every LAYER.

OFFSITE [r] [g] [b] | [hexadecimal string]
Sets the color index to treat as transparent for raster layers.

* 1, g and b shall be integers [0..255]. To specify black pixels, the following is used:

OFFSITE 0 0 0

¢ hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:

4.1. Mapfile 224



MapServer Documentation, Release 8.4.0

[OFFSITE " #FFOOFF" }
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[OFFSITE " #FFOOFFCC" ]

OPACITY [integer|alpha]
Removed in version 8.0: Use a COMPOSITE block instead.

PLUGIN [filename]
Additional library to load by MapServer, for this layer. This is commonly used to load specific support for Oracle
and Microsoft SQL Server layers, such as:

For MapServer >=8:

CONNECTIONTYPE PLUGIN

CONNECTION "username/password@hostname:port/database"

PLUGIN "oci"

DATA "geometrycolumn FROM schema.table USING UNIQUE column SRID 4326"

Where “oci” is an alias mapped in the global CONFIG file:

PLUGINS
# new keyed approach to plugins
"mssql" "C:/apps/gisinternals/bin/ms/plugins/mssql2008/msplugin_mssql2008.
—dll"
"oci" "C:/apps/gisinternals/bin/ms/plugins/oci/msplugin_oracle.dll"
"mssql_ms4w" "C:/msdw/msplugins/mssql/msplugin_mssql2008.d11"

END

For MapServer <8:

CONNECTIONTYPE PLUGIN

CONNECTION "server=mysqlserver2008.com;uid=dbusername;pwd=dbpassword;
--database=Roads Database;Integrated Security=false"

PLUGIN "C:/ms4w/msplugins/mssql/msplugin_mssql2008.d11"

DATA "the_geom from roads"

POSTLABELCACHE [true|false]
Tells MapServer to render this layer after all labels in the cache have been drawn. Useful for adding neatlines
and similar elements. Default is false.

PROCESSING [string]
Passes a processing directive to be used with this layer. The supported processing directives vary by layer type,
and the underlying driver that processes them.

Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

* ArcSDE Directives - All ArcSDE processing options are described in ArcSDE. Here are two examples.
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PROCESSING "QUERYORDER=ATTRIBUTE"
PROCESSING "OBJECTID=OBJECTID"

¢ Attributes Directive - The ITEMS processing option allows to specify the name of attributes for inline
layers or specify the subset of the attributes to be used by the layer, such as:

{PROCESSING "ITEMS=itemnamel,itemname2,itemname3" ]

¢ Clustering - cluster object directives are described in CLUSTER

PROCESSING "CLUSTER_GET_ALL_SHAPES=ON"
PROCESSING "CLUSTER_KEEP_LOCATIONS=ON"
PROCESSING "CLUSTER_USE_MAP_UNITS=ON"
PROCESSING "ITEMS=attributel,attribute2,attribute3"

* Connection Pooling Directive - This is where you can enable connection pooling for certain layer layer
types. Connection pooling will allow MapServer to share the handle to an open database or layer connection
throughout a single map draw process. Additionally, if you have FastCGI enabled, the connection handle
will stay open indefinitely, or according to the options specified in the FastCGI configuration. Oracle
Spatial, ArcSDE, OGR Vector Layers Through MapServer and PostG1S/PostgreSQOL currently support this
approach. “DEFER” enables connection pooling; “ALWAYS” will always close the connection after use,
and will also not try to reuse a shared connection from the pool that might come from another layer.

[PROCESSING "CLOSE_CONNECTION=DEFER"

or

[PROCESSING "CLOSE_CONNECTION=ALWAYS"

¢ Contour Directives - contour directives are described in Contour.

PROCESSING "BANDS=1"

PROCESSING "CONTOUR_INTERVAL=5"
PROCESSING "CONTOUR_LEVELS=100,500,1000"
PROCESSING "CONTOUR_ITEM=elevation"

¢ Kernel density radius
Added in version 7.0.

Radius in pixels of the gaussian filter to apply to the bitmap array once all features have been accumulated.
Higher values result in increased cpu time needed to compute the filtered data.

[PROCESSING "KERNELDENSITY_RADIUS=10"

¢ Kernel density compute borders

Added in version 7.0.

[T [T L]

A kernel of radius “r”” cannot be applied to “r” pixels along the borders of the image. The default is to extend
the search rectangle of the input datasource to include features “r”” pixels outside of the current map extent
so that the computed heatmap extends to the full extent of the resulting image. This can be deactivated
when tiling if the tiling software applies a metabuffer of “r” pixels to its requests, to avoid the performance

overhead of computing this extra information.

[PROCESSING "KERNELDENSITY_COMPUTE_BORDERS=ON | OFF"
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¢ Kernel density normalization
Added in version 7.0.

If set to “AUTO”, the created raster band will be scaled such that its intensities range from 0 to 255, in
order to fully span the configured color ramp. Such behavior may not be desirable (typically for tiling) as
the resulting intensity of a pixel at a given location will vary depending on the extent of the current map
request. If set to a numeric value, the samples will be multiplied by the given value. It is up to the user to
determine which scaling value to use to make the resulting pixels span the full 0-255 range; determining
that value is mostly a process of trial and error. Pixels that fall outside the 0-255 range will be clipped to 0
or 255.

[PROCESSING "KERNELDENSITY_NORMALIZATION=AUTO |numeric" ]

* Inverse distance weight interpolation radius
Added in version 8.0.

Radius in pixels of the search radius of features to take into account. Higher values result in increased cpu
time needed to compute the filtered data. The default is the dimension of the image to render.

[PROCESSING "IDW_RADIUS=10" J

* Inverse distance weight interpolation compute borders

Added in version 8.0.

[T3R1]

A kernel of radius “r” cannot be applied to “r” pixels along the borders of the image. The default is to
extend the search rectangle of the input datasource to include features “r” pixels outside of the current map
extent so that the computed result extends to the full extent of the resulting image. This can be deactivated
when tiling if the tiling software applies a metabuffer of “r” pixels to its requests, to avoid the performance
overhead of computing this extra information.

[PROCESSING " IDW_COMPUTE_BORDERS=ON | OFF" ]

* Inverse distance weight interpolation power
Added in version 8.0.

Value such that 1 / distance”power is the weight applied when computing pixel values. The default is 1.0.

[PROCESSING " IDW_POWER=1" ]

¢ Raster colour ramping
Added in version 7.0.

RANGE_COLORSPACE=RGBJ|HSL - The default RANGE support interpolates colors between stops in
RGB space, which usually results in washed out colors. The interpolation can be done in HSL space which
usually results in wanted output for heatmaps.

[PROCESSING "RANGE_COLORSPACE=HSL" ]

* Label Directive - The LABEL_NO_CLIP processing option can be used to skip clipping of shapes when
determining associated label anchor points. This avoids changes in label position as extents change between
map draws. It also avoids duplicate labels where features appear in multiple adjacent tiles when creating
tiled maps.

[PROCESSING "LABEL_NO_CLIP=True" }
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* Line Rendering Directive - The POLYLINE_NO_CLIP processing option can be used to skip clipping of
shapes when rendering styled lines (dashed or styled with symbols). This avoids changes in the line styling
as extents change between map draws. It also avoids edge effects where features appear in multiple adjacent
tiles when creating tiled maps.

[PROCESSING "POLYLINE_NO_CLIP=True" ]

¢ Class Rendering Directive
Added in version 7.6.

The RENDERMODE processing option specifies how classes are selected for rendering a layer. Default
value, and historic behaviour, is FIRST_MATCHING_CLASS: only the first applicable class is selected to
render a feature (see CLASS description). The other available value is ALL_MATCHING_CLASSES: all
applicable classes are used to render a feature, each one being used on top of the previous ones. This is the
default behaviour with SLD styles.

[PROCESSING "RENDERMODE=ALL_MATCHING_CLASSES" ]

* OGR Styles Directive - This directive can be used for obtaining label styles through MapScript. For more
information see the MapServer’s OGR document.

{PROCESSING "GETSHAPE_STYLE_ITEMS=all" J

* MSSQL specific options - MSSQL_READ_WKB=TRUE - Uses WKB (Well Known Binary) format in-
stead of native format when fetching geometries.

[PROCESSING "MSSQL_READ_WKB=TRUE" ]

¢ Native filter Directive
Added in version 7.0.

This directive can be used to do driver specific filtering. For database connections the string is a SQL
WHERE clause that is valid with respect to the underlying database.

[PROCESSING "NATIVE FILTER=id=234" ]

* PostGIS specific options - FORCE2D=YES can be used to force 2D only geometries to be retrieved from
PostGIS.

[PROCESSING "FORCE2D=YES" ]

¢ Vector field specific rendering options - UV_SPACING: The spacing is the distance, in pixels, between
arrows to be displayed in the vector field. Default is 32. UV_SIZE_SCALE: Used to convert the vector
lengths (magnitude) of the raster to pixels for a better rendering. Default is 1.

PROCESSING "UV_SIZE_SCALE=0.2"

PROCESSING "UV_SPACING=40"

* AGG renderer tweaking - This directive can be used for setting the linear gamma to be used when render-
ing polygon features. The default value of 0.75 (that can be overridden at the OUTPUTFORMAT level) can
be set to a lower value to limit/remove the faint outlines that appear between adjacent polygons. A value of
0.5 is usually good enough.

Note that starting with MapServer 8.4, a GAMMA processing option is also available for rasters, but its
default value is 1.0.
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[PROCESSING "GAMMA=0.5" ]

* Raster Directives - All raster processing options are described in Raster Data. Here we see the SCALE
and BANDs directives used to autoscale raster data and alter the band mapping.

PROCESSING "BANDS=3,2,1"

PROCESSING "SCALE=AUTO" ’

* Union layer Directives - The following processing options can be used with the union layers:
UNION_STATUS_CHECK (TRUE or FALSE) - controls whether the status of the source layers should
be checked and the invisible layers (STATUS=OFF) should be skipped. Default value is FALSE.
UNION_SCALE_CHECK (TRUE or FALSE) - controls whether the scale range of the source layers should
be checked and the invisible layers (falling outside of the scale range and zoom range) should be skipped.
Default value is TRUE. UNION_SRCLAYER_CLOSE_CONNECTION - override the connection pool
setting of the source layers. By introducing this setting we alter the current behaviour which is equivalent
to: “UNION_SRCLAYER_CLOSE_CONNECTION=ALWAYS”

PROCESSING "UNION_STATUS_CHECK=FALSE"
PROCESSING "UNION_SCALE_CHECK=TRUE"
PROCESSING "UNION_SRCLAYER_CLOSE_CONNECTION=ALWAYS"

PROJECTION
Signals the start of a PROJECTION object.

REQUIRES [expression]
Sets context for displaying this layer (see LABELREQUIRES)).

An example could be that you have a states_poly layer that you want turned off whenever a modis layer is turned
on; in this case you would set the REQUIRES parameter in the states_poly layer such as:

LAYER
NAME "states_poly"
TYPE POLYGON
REQUIRES "![modis]"

with REQUIRES:
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without REQUIRES

The REQUIRES setting should affect all modes (confirmed through testing is: mode=map, WMS GetMap, Map-
Script, and map2img commandline).

SCALETOKEN
Added in version 6.4.

Signals the start of a SCALETOKEN object. Allows scale dependent string substitutions. See rfc86.

LAYER

SCALETOKEN
NAME "%pri%"
VALUES

ngn o mpn

(continues on next page)
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(continued from previous page)

"1000" "2"
"10000" "3"
END # VALUES
END # SCALETOKEN
# data from a specific table:
DATA "geom from mytable_ %pri%"
# data from a specific Shapefile format dataset:
DATA " /path/to/roads_%pri%.shp"
# data from a specific column in the table:
DATA "geom_%pri% from roads"
# filtering:
DATA "geom _%pri% from (select * from roads where pri > %pri%) as foo"
CLASS

END # CLASS
END # LAYER

In the previous example, %pri% would be replaced by:

* “1” for scale denominators smaller than 1,000, giving:

DATA "geom from mytable_1"

DATA "/path/to/roads_1.shp"

DATA "geom_1 from roads"

DATA "geom_1 from (select * from roads where pri > 1) as foo"

o “2” for scale denominators between 1,000 and 10,000:

DATA "geom from mytable_2"

DATA "/path/to/roads_2.shp"

DATA "geom_2 from roads"

DATA "geom_2 from (select * from roads where pri > 2) as foo"

* “3” for scale denominators larger than 10,000:

DATA "geom from mytable_3"

DATA "/path/to/roads_3.shp"

DATA "geom_3 from roads"

DATA "geom_3 from (select * from roads where pri > 3) as foo"

SIZEUNITS [feet|inches|kilometers|meters/miles|nauticalmiles|pixels]
Sets the unit of STYLE object SIZE values (default is pixels). Useful for simulating buffering. nauticalmiles was
added in MapServer 5.6.

STATUS [on]off|default]
Sets the current status of the layer. Often modified by MapServer itself. Default turns the layer on permanently.

Note

In CGI mode, layers with STATUS DEFAULT cannot be turned off using normal mechanisms. It is recom-
mended to set layers to STATUS DEFAULT while debugging a problem, but set them back to ON/OFF in
normal use.
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Note

For WMS, layers in the server mapfile with STATUS DEFAULT are always sent to the client.

Note

The STATUS of the individual layers of a GROUP has no effect when the group name is present in the
LAYERS parameter of a CGI request - all the layers of the group will be returned.

STYLEITEM [<attribute>|auto|<javascript file>|<sld file>]
Styling based on attributes, generated with JavaScript, or generated from an SLD file.

* <attribute>: Item to use for feature specific styling. The style information may be represented by a separate
attribute (style string) attached to the feature. MapServer supports the following style string representations:

— MapServer STYLE definition

# The style string can be represented as a MapServer STYLE block according to the following ex-
ample:

[STYLE BACKGROUNDCOLOR 128 ® O COLOR ® O 208 END

— MapServer CLASS definition

# By specifying the entire CLASS instead of a single style allows to use further options (like setting
expressions, label attributes, multiple styles) on a per feature basis.

— OGR Style String

# MapServer support rendering the OGR style string format according to the OGR - Feature Style
Specification documentation. Currently only a few data sources support storing the styles along
with the features (like MaplInfo, AutoCAD DXF, Microstation DGN), however those styles can eas-
ily be transferred to many other data sources as a separate attribute by using the ogr2ogr command
line tool as follows:

[ongogr -sgl "select *, OGR_STYLE from srclayer" "dstlayer" "srclayer"

— SLD String
Added in version 8.2.0.

# Different Styled Layer Descriptor documents (see SLD) can be stored as strings in the fea-
ture attribute to allow styling on a per feature basis. The SLD string must end with
StyledLayerDescriptor> (part of the SLD closing tag) for it to be interpreted as SLD.

To use the first NamedLayer in the SLD string, whether or not the LAYER NAME matches the
NamedLayer Name, add a SLD_USE_FIRST_NAMEDLAYER METADATA key and set its
value to “true”.

LAYER

STYLEITEM "STYLE" # name of the attribute containing styling.
—information
METADATA
"SLD_USE_FIRST_NAMEDLAYER" "true"

(continues on next page)
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(continued from previous page)

END
END

See also

rfc138

e AUTO: The value: AUTO can be used for automatic styling.

— Automatic styling can be provided by the driver. Currently, only the OGR driver supports automatic
styling.

— When used for a Union Layer, the styles from the source layers will be used.
o <Javascript file>:
Added in version 6.6.

A Javascript file that returns a new string containing either a STYLE definition or a CLASS definition with
one or multiple styles. See STYLEITEM Javascript.

LAYER

STYLEITEM "javascript://myscript.js" # relative path
CLASS
END

END

or

LAYER

STYLEITEM "javascript:///home/user/myscript.js" # absolute path
CLASS
END

END

Note

Requires V8 MapScript Support.

e <SLD file>:
Added in version 8.2.0.

A path to an SLD file. The path mush start with the prefix sld://, and can be a path relative to the Mapfile,
or an absolute path. CLASS and STYLE blocks will then be generated based on the SLD document.

LAYER

STYLEITEM "sld://mysldfile.xml"
END
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For SLD files containing multiple NamedLayers, if Name matches the LAYER name then this style will
be used. If there is no name match then the first NamedLayer in the SLD will be used. See Named Styles
support for more details.

To enforce matching of a NamedLayer Name and the LAYER NAME a METADATA key can be set to
“false” as in the example below:

LAYER

STYLEITEM "sld://mysldfile.xml"
METADATA
"SLD_USE_FIRST_NAMEDLAYER" "false"
END
END

See also

rfc138

SYMBOLSCALEDENOM [double]
The scale at which symbols and/or text appear full size. This allows for dynamic scaling of objects based on the
scale of the map. If not set then this layer will always appear at the same size. Scaling only takes place within
the limits of MINSIZE and MAXSIZE as described above. Scale is given as the denominator of the actual scale
fraction, for example for a map at a scale of 1:24,000 use 24000. Implemented in MapServer 5.0, to replace the
deprecated SYMBOLSCALE parameter. Must be greater or equal to 1.

See also

Map Scale

TEMPILATE [filelurl]
Used as a global alternative to CLASS TEMPLATE. See Templating for more info.

TILEINDEX [filename|layername]

Name of the tileindex file or layer. A tileindex is similar to an ArcInfo library index. The tileindex contains
polygon features for each tile. The item that contains the location of the tiled data is given using the TILEITEM
parameter. When a file is used as the tileindex for shapefile or raster layers, the tileindex should be a shapefile.
For CONNECTIONTYPE OGR layers, any OGR supported datasource can be a tileindex. Normally the location
should contain the path to the tile file relative to the shapepath, not relative to the tileindex itself. If the DATA
parameter contains a value then it is added to the end of the location. When a tileindex layer is used, it works
similarly to directly referring to a file, but any supported feature source can be used (ie. postgres, oracle).

Note

All files in the tileindex should have the same coordinate system, and for vector files the same set of attributes
in the same order.

Note

Starting with MapServer 6.4 for raster layers and MapServer 7.2 for vector layers, tileindexes with tiles of
different projections can be used. For that, the T/LESRS parameter must be specified.
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Note

This attribute can be replaced using runtime substitution. See Run-time Substitution.

TILEITEM [attribute]

Item that contains the location of an individual tile, default is “location”.

TILESRS [attribute]

Name of the attribute that contains the SRS of an individual tile. That SRS can be expressed in WKT format, as
an EPSG:XXXX code or as a PROJ string. If the tileindex contains rasters in different projections, this option
must be specified. If the tileindex has been generated with gdaltindex (GDAL >= 2.0) or ogrtindex (GDAL >=
2.2), the value of TILESRS is the value of the -src_srs_name option of gdaltindex/ogrtindex. See Tileindexes
with tiles in different projections

Note

This option is currently available only on raster layers.

TOLERANCE [double]

Sensitivity for point based queries (i.e. via mouse and/or map coordinates). Given in TOLERANCEUNITS. If
the layer is a POINT or a LINE, the default is 3. For all other layer types, the default is 0. To restrict polygon
searches so that the point must occur in the polygon set the tolerance to zero. This setting does not apply to WFS
GetFeature operations.

TOLERANCEUNITS [pixels|feet|inches|kilometers/meters|/miles|nauticalmiles|dd]

Units of the TOLERANCE value. Default is pixels. Nauticalmiles was added in MapServer 5.6.

TRANSFORM [true|false] | [ulluc]ur|cljcc|er|lljlc|Ir]

Tells MapServer whether or not a particular layer needs to be transformed from some coordinate system to image
coordinates. Default is true. This allows you to create shapefiles in image/graphics coordinates and therefore
have features that will always be displayed in the same location on every map. Ideal for placing logos or text in
maps. Remember that the graphics coordinate system has an origin in the upper left hand corner of the image,
contrary to most map coordinate systems.

Version 4.10 introduces the ability to define features with coordinates given in pixels (or percentages, see UNITS),
most often inline features, relative to something other than the UL corner of an image. That is what “TRANS-
FORM FALSE’ means. By setting an alternative origin it allows you to anchor something like a copyright
statement to another portion of the image in a way that is independent of image size.

TRANSPARENCY [integer|alpha]

Removed in version 8.0: Use COMPOSITE instead.

TYPE [chart|circle|line|point|polygon|raster|query]

Specifies how the data should be drawn. Need not be the same as the shapefile type. For example, a polygon
shapefile may be drawn as a point layer, but a point shapefile may not be drawn as a polygon layer. Common
sense rules.

In order to differentiate between POLYGONSs and POLYLINEs (which do not exist as a type), simply respectively
use or omit the COLOR keyword when classifying. If you use it, it’s a polygon with a fill color, otherwise it’s a
polyline with only an OUTLINECOLOR.

A circle must be defined by a a minimum bounding rectangle. That is, two points that define the smallest square
that can contain it. These two points are the two opposite corners of said box. The following is an example using
inline points to draw a circle:
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(LAYER
NAME 'inline_circles'
TYPE CIRCLE
STATUS ON
FEATURE
POINTS
74.01 -53.8
110.7 -22.16
END
END
CLASS
STYLE
COLOR 0 0 255
END
END
END

TYPE query means the layer can be queried but not drawn.

Note

TYPE annotation has been deprecated since version 6.2. Identical functionality can be obtained by adding
LABEL level STYLE blocks, and do not require loading the datasets twice in two different layers as was the
case with layers of TYPE annotation.

See also

The Dynamic Charting HowTo for TYPE chart.

UNITS [dd[feet|inches|kilometers|meters|miles|nauticalmiles|percentages|pixels]
Units of the layer. percentages (in this case a value between 0 and 1) was added in MapServer 4.10 and is mostly
geared for inline features. nauticalmiles was added in MapServer 5.6.

UTFDATA [string]
Added in version 7.0.

A UTFGrid JSON template. MapServer expression syntax (expressionObj). If no UTFDATA is provided, no
data beyond the UTFITEM values will be exposed. If UTFITEM is set, the UTFDATA expose those so that keys
and data can be connected. See rfc93 and UTFGrid Output.

[UTFDATA "AN"1d\":\"[£id]\", \"name\":\"[name]\", \"area\":\"[area]\"}"

UTFITEM ([string]
Added in version 7.0.

The attribute to use as the ID for the UTFGrid. If a UTFITEM is not set, the sequential id (based on rendering
order) is being used. If UTFITEM is set, the UTFDATA expose those so that keys and data can be connected.
See rfc93 and UTFGrid Output.

[UTFITEM "Eig" ]

VALIDATION
Signals the start of a VALIDATION block.
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As of MapServer 5.4.0, VALIDATION blocks are the preferred mechanism for specifying validation patterns for
CGI param runtime substitutions. See Run-time Substitution.

4.1.16 LEADER

Table of Contents

e LEADER

Description

Supported Layer Types

Mapfile Parameters

Mapfile Snippet

Example: World Countries Labels

Description

Since version 6.2, MapServer has the ability to draw label lines to features where space is an issue for the label (often
when the label text is larger than the polygon being labelled). This feature was added through rfc81.

Supported Layer Types
POINT, LINE, POLYGON

Mapfile Parameters

GRIDSTEP [integer]
Specifies the number of pixels between positions that are tested for a label line. You might start with a value of
5, and increase depending on performance (see example below). Must be greater than 0.

MAXDISTANCE [integer]
Specifies the maximum distance in pixels from the normal label location that a leader line can be drawn. You
might start with a value of 30, and increase depending on the resulting placement (see example below). Must be
greater than 0.

STYLE
Signals the start of a STYLE object. Use this to style the leader line.

Mapfile Snippet

LAYER
NAME "my-labels"
TYPE POLYGON

CLASS
LABEL
END
LEADER
GRIDSTEP 5 # number of pixels between positions that are tested

(continues on next page)

4.1. Mapfile 237



MapServer Documentation, Release 8.4.0

(continued from previous page)

MAXDISTANCE 30 # distance in pixels that leader text can be drawn

STYLE # normal line styles are supported
COLOR 255 0 ©
WIDTH 1

END

END
END
END

Example: World Countries Labels

The following example uses a polygon layer to display country labels.

Note

The data and mapfile for this example are available for download at: https://download.osgeo.org/mapserver/tickets/
label-leader.zip (11MB).

Mapfile Example #1

MAP

NAME "leader-test"

STATUS ON

SIZE 800 600

SYMBOLSET "../etc/symbols.txt"
EXTENT -43 10 83 83

UNITS DD

SHAPEPATH "../data"
IMAGECOLOR 255 255 255
FONTSET "../etc/fonts.txt"

WEB
IMAGEPATH "/ms4w/tmp/ms_tmp/"
IMAGEURL "/ms_tmp/"

END

#
# Start of layer definitions
#

LAYER
NAME "continents"
TYPE POLYGON
STATUS ON
DATA "world_countries-dissolve.shp"
LABELITEM "NA2DESC"
CLASS
NAME "World Countries"

(continues on next page)
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STYLE
COLOR 200 200 200
OUTLINECOLOR 120 120 120
END
LABEL
COLOR 0 0 ©
FONT
TYPE truetype
SIZE 8
POSITION AUTO
PARTTALS FALSE
OUTLINECOLOR 255 255 255
MINFEATURESIZE 2
MINDISTANCE 1000
BUFFER 5
END
D I e A
# Leader Object
HARH AR A RH AR A AR A RH AR AR A RH AR AR AH
LEADER
GRIDSTEP 40
MAXDISTANCE 1000
STYLE
COLOR 200 100 100
WIDTH 2
END
END
END
END

END # Map File

(continued from previous page)
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Map Image
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Mapfile Example #2

This time use a shorter maximum leader line (MAXDISTANCE) and increase the number of tests (GRIDSTEP).

-

MAP
LAYER
CLASS
LABEL
END
RABRAHARHARAARAARAARRAARAARA RS
# Leader Object
BABRRHRRH AR RAARAA BB ARRARAARAA
LEADER
GRIDSTEP 10
MAXDISTANCE 100

STYLE
COLOR 200 100 100

(continues on next page)
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(continued from previous page)
WIDTH 2
END
END
END
END

END # Map File

Map Image
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4.1.17 LEGEND

The size of the legend image is NOT known prior to creation so be careful not to hard-code width and height in the
<IMG> tag in the template file.

IMAGECOLOR [r] [g] [b] | [hexadecimal string]
Color to initialize the legend with (i.e. the background).

* 1, g and b shall be integers [0..255]. To specify green, the following is used:

[IMAGECOLOR 0 255 0 ]
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* hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:

[IMAGECOLOR " #FFQOFF" ]
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[IMAGECOLOR "#FFOOFFCC" ]

INTERLACE [on|off]
Deprecated since version 4.6.

Default is [on]. This keyword is now deprecated in favor of using the FORMATOPTION “INTERLACE=0ON”
line in the OUTPUTFORMAT declaration.

KEYSIZE [x][y]
Size of symbol key boxes in pixels. Default is 20 by 10. Minimum values are 5, and maximum values are 1000.

KEYSPACING [x][y]
Spacing between symbol key boxes ([y]) and labels ([x]) in pixels. Default is 5 by 5. Minimum values are 0, and
maximum values are 50.

LABEL
Signals the start of a LABEL object

OUTLINECOLOR [r] [g] [b] | [hexadecimal string]
Color to use for outlining symbol key boxes.

¢ r, g and b shall be integers [0..255]. To specify green, the following is used:

[OUTLINECOLOR 9 255 0 ]

* hexadecimal string can be

— RGB value: “#rrggbb”. To specify magenta, the following is used:

[OUTLINECOLOR "#FFOOFF" ]
— RGBA value (adding translucence): “#rrggbbaa”. To specify a semi-translucent magenta, the follow-

ing is used:

[OUTLINECOLOR " #FFOOFFCC" ]

POSITION [ul|uc|ur[ll|lc|Ir]
Where to place an embedded legend in the map. Default is Ir.

POSTLABELCACHE [true|false]
Tells MapServer to render this legend after all labels in the cache have been drawn. Useful for adding neatlines
and similar elements. Default is false.

STATUS [on]offlembed]
Is the legend image to be created.

TEMPLATE ([filename]
HTML legend template file.
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See also

HTML Legends with MapServer

TRANSPARENT [on|off]

By default, a legend will inherit the same transparency setting as the map OUTPUTFORMAT . However,
this flag can be used to override this setting, allowing, for example, a transparent legend to be embedded
in a non-transparent map.

4.1.18 MAP

Note

The map object is started with the word MAP, and ended with the word END.

VALIDATION METADATA CLUSTER VALIDATION GRID ‘ PROJECTION ‘ ‘ SCALETOKEN ‘ ‘ COMPOSITE | JOIN METADATA

e

T FEATURE ‘ ‘ LABEL ‘ l LABEL |

g

ANGLE [double]
Angle, given in degrees, to rotate the map. Default is 0, and must be in the range -360 to 360. The rendered map
will rotate in a clockwise direction. The following are important notes:

* Requires a PROJECTION object specified at the MAP level and for each LAYER object (even if all layers
are in the same projection).

* Requires MapScript (SWIG, PHP MapScript). Does not work with CGI mode.

* Ifusing the LABEL object’s ANGLE or the LAYER object’s LABELANGLEITEM parameters as well, these
parameters are relative to the map’s orientation (i.e. they are computed after the MAP object’s ANGLE).
For example, if you have specified an ANGLE for the map of 45, and then have a layer LABELANGLEITEM
value of 45, the resulting label will not appear rotated (because the resulting map is rotated clockwise 45
degrees and the label is rotated counter-clockwise 45 degrees). Note that a missing ANGLE or a value set
to 0 means that map rotation is ignored. (so if wanting to have a zero relative angle relative to the map
rotation, use an almost zero value like 0.0001)

* Starting with MapServer 7.2, if using the STYLE . ANGLE parameter of a ponctual symbol, that parameter
is relative to the map’s orientation (i.e. it is computed after the MAP object’s ANGLE). For example, if you
have specified an ANGLE for the map of 45, and then have a symbol ANGLE value of 45, the resulting label
will not appear rotated (because the resulting map is rotated clockwise 45 degrees and the label is rotated
counter-clockwise 45 degrees). Note that a missing ANGLE or a value set to 0 means that map rotation is
ignored. (so if wanting to have a zero relative angle relative to the map rotation, use an almost zero value
like 0.0001)

* More information can be found on the MapRotation Wiki Page.

CONFIG [key] [value]
This can be used to specify several values at run-time, for both MapServer and GDAL/OGR libraries. Developers:
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values will be passed on to CPLSetConfigOption(). Details on GDAL/OGR options are found in their associated
driver documentation pages (GDAL/OGR). The following options are available specifically for MapServer:

CGI_CONTEXT_URL [value]
This CONFIG parameter can be used to enable loading a map context from a URL. See the Map Context
HowTo for more info.

MS_ENCRYPTION_KEY [filename]
This CONFIG parameter can be used to specify an encryption key that is used with MapServer’s msencypt
utility.

MS_ERRORFILE [filename]
This CONFIG parameter can be used to write MapServer errors to a file (as of MapServer 5.0). With
MapServer 5.x, a full path (absolute reference) is required, including the filename. Starting with MapServer
6.0, a filename with relative path can be passed via this CONFIG directive, in which case the filename is
relative to the mapfile location. Note that setting MS_ERRORFILE via an environment variable always
requires an absolute path since there would be no mapfile to make the path relative to. For more on this see
the DEBUG parameter below.

MS_NONSQUARE [yes|no]
This CONFIG parameter can be used to allow non-square pixels (meaning that the pixels represent non-
square regions). For “MS_NONSQUARE” “yes” to work, the MAP, and each LAYER will have to have a
PROJECTION object.

Note

Has no effect for WMS.

ON_MISSING_DATA [FAIL|LOG|IGNORE]
This CONFIG parameter can be used to tell MapServer how to handle missing data in tile indexes
(as of MapServer 5.3-dev, r8015). Previous MapServer versions required a compile-time switch (“IG-
NORE_MISSING_DATA”), but this is no longer required.

FAIL
This will cause MapServer to throw an error and exit (to crash, in other words) on a missing file in a
tile index. This is the default.

[CONFIG "ON_MISSING_DATA" "FAIL"

LOG
This will cause MapServer to log the error message for a missing file in a tile index, and continue
with the map creation. Note: DEBUG parameter and CONFIG “MS_ERRORFILE” need to be set for
logging to occur, so please see the DEBUG parameter below for more information.

[CONFIG "ON_MISSING_DATA" "LOG"

IGNORE
This will cause MapServer to not report or log any errors for missing files, and map creation will occur
normally.

[CONFIG "ON_MISSING_DATA" "IGNORE"

PROJ_DATA [path]
This CONFIG parameter can be used to define the location of your EPSG files for the PROJ library. Setting
the [key] to PROJ_DATA and the [value] to the location of your EPSG files will force PROJ to use this value.
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Using CONFIG allows you to avoid setting environment variables to point to your PROJ_DATA directory.
Here are some examples:

Tip

Since the PROJ 9.1 release, the former PROJ_LIB variable has been replaced with PROJ_DATA

1. Unix

[CONFIG "PROJ_DATA" "/usr/local/share/proj/" ]
2. Windows

[CONFIG "PROJ_DATA" "/ms4w/share/proj" ]

PROJ_DEBUG [ON|OFF]
Turn on PROJ debugging. See Debugging MapServer for more details.

DATAPATTERN [regular expression]
Removed in version 8.0: See VALIDATION instead

This defines a regular expression to be applied to requests to change DATA parameters via URL requests
(i.e. map.layer[layername]=DATA+...). If a pattern doesn’t exist then web users can’t monkey with sup-
port files via URLs. This allows you to isolate one application from another if you desire, with the default
operation being very conservative. See also TEMPLATEPATTERN..

DEBUG [off|on|0]1[2]3[4]5]
Enables debugging of all of the layers in the current map.

Debugging with MapServer versions >= 5.0:

Verbose output is generated and sent to the standard error output (STDERR) or the MapServer errorfile if one
is set using the “MS_ERRORFILE” environment variable. You can set the environment variable by using the
CONFIG parameter at the MAP level of the mapfile, such as:

[CONFIG "MS_ERRORFILE" " /ms4w/tmp/ms_error.txt" ]

You can also set the environment variable in Apache by adding the following to your httpd.conf:

[SetEnv MS_ERRORFILE "/ms4w/tmp/ms_error.txt" ]

Once the environment variable is set, the DEBUG mapfile parameter can be used to control the level of debugging
output. Here is a description of the possible DEBUG values:

* DEBUG O or OFF - only msSetError() calls are logged to MS_ERRORFILE. No msDebug() output at
all. This is the default and corresponds to the original behavior of MS_ERRORFILE in MapServer 4.x.

* DEBUG 1 or ON - includes all output from DEBUG 0 plus msDebug() warnings about common pitfalls,
failed assertions or non-fatal error situations (e.g. missing or invalid values for some parameters, missing
shapefiles in tileindex, timeout error from remote WMS/WES servers, etc.).

* DEBUG 2 - includes all output from DEBUG 1 plus notices and timing informat