MGIS 5574 — Web GIS and Services Instructor: Brian Fischer

GeoMOOSE Exercise 9 — Understanding MapServer Mapfiles
Goals:
* Gain a general understanding of MapServer Configuration Files (.map)
*  Learn how to debug syntax errors in a map file
* Learn how to create a mapfile by adding a point, line and polygon data sources.

Concepts - Understanding the MapServer Mapfile.

* Learning more about MapServer http://www.mapserver.org/documentation.html

* Text based, hierarchical
* Configuration files used to generate

— Maps, legends, scalebars, reference maps

— Defines cartography, labeling and queries

— GeoMOOSE uses them to render mapserver layer types
* MapFile Reference Guide

— http://mapserver.org/mapfile/index.html#tmapfile

*  MapServer Symbology

—  http://mapserver.org/mapfile/symbology/construction.html

*  GeoMOQOSE stores these files in the “maps” folder
* Case insensitive (with few exceptions)
* Paths for files are given relative to the map file location

*  Strings must start with a letter and can contain a-z, A-Z, 0-9, - and _. All other strings must be
quoted.

* Order of layers is significant — First In First Out (FIFO). So put your point layers at the bottom of
a map file.

* GeoMoose uses MapServer layers as a WMS server. See more about MapServer WMS server at
http://mapserver.org/ogc/wms_server.html.

Exercise Steps
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1)

2)

3)

4)

Download three shapefiles in the Week 9 exercises folder from the Moodle class website. They
are shapfiles inside the “metrogis” folder. They are major shopping centers (points -
shopping_centers.shp), growth management (polygons - gmpa_a.shp) and regional trails (lines -
trails_regional.shp). All of the data layers were downloaded from
http://www.datafinder.org/catalog/index.asp

- Major Shopping Centers is a point layer that we will label.
- Growth Management Areas is a polygon layer we will split into classes.
- Regional Trails is a line layer we will label.

Copy the 3 shapefiles into C:\ms4w\apps\gm_class\maps\demo\metrogis_shapefiles. Note: you
need these files to make up a valid shapefile (.shp, .shx, .dbf). You also will need to create a
metrogis_shapefiles folder.

Next create a new file called metrogis.map in textpad. This is a MapServer mapfile. Save this
file into C:\ms4w\apps\gm_class\maps\demo\metrogis_shapefiles’ It will be empty for now.
For geomoose applications we store the mapfiles in this folder which are used to configure the
cartography for mapserver type layers in GeoMOOSE. This is because the MapServer program is
actually generating the images being displayed in the web browser from the shapefiles. You can
learn more about mapfiles at http://www.mapserver.org/mapfile/index.html.

Create the start of the mapfile as shown below in the figure. Notice there is four main
parameters called MAP, WEB, PROJECTION and LEGEND. Each has an ending END parameter.
The MAP parameter is required in a mapfile. Also noticed there was an include file on line #9
called geomoose_globals.map. Please open this file to see what is in there. MapServer allows
for files to be included in others.

e Learn more about the MAP parameter by reading
http://www.mapserver.org/mapfile/map.html.

e Learn about the WEB object here: http://mapserver.org/mapfile/web.html

e Learn about the Projection object here: http://mapserver.org/mapfile/projection.html

e Learn about the Legend object here: http://mapserver.org/mapfile/legend.html

e Finally notice the “METADATA” object within the WEB object. This is where you config
MapServer to turn on the layers in this mapfile as a WMS server. Read more about
those configuration parameters here: http://mapserver.org/ogc/wms_server.html
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metrogis.map * I

1 HAFP +——
Z HAHNE 'metrogi=s'
3 SIZE 800 650
4 STATUS OH
) EXTENT 427632 500000 4893613 330000 560300.922104 5015936.680000
3
7 UHITS METERS
a
9 INCLUDE " . ~.. /gecmnoose_globals . map"
10
11 —-* WEE
12 METADATA
13 'ows_title' 'HetraGIS'
14 'ows_=sr=s' 'EPSG:26915 EPSG: 4326 EPSG: 900913 EPSG: 38571
15 'ow=s_enable_request' '*'
16 'ows_onlineresource' 'http:-svww. geomoose.org'
17 EHD
18 END
19
20 —-—-b PREOJECTICH
21 'init=ep=g:26915"
22 END
23
24 __', LEGEND
25 STATUS ON
26 LABEL
27 TYPE TRUETYPE
28 FONT wera_sans
29 SIZE B
30 COLOR 0 00
31 END
32 END
33

34 END #+ end Map *_
35

5) Next add a LAYER definition for the regional trails. Notice this is a line shapefile that is going to
be labeled. You can learn more about the LAYER parameter at
http://www.mapserver.org/mapfile/layer.html.

LAYER

NAME 'regionaltrails’

DATA 'trails_regional' #shapefile Name
TYPE LINE
STATUS ON
CLASSITEM 'CATEGORY_S' #shapefile attribute
LABELITEM 'NAME' #shapefile attribute
LABELCACHE ON
LABELMAXSCALE 48000
CLASS
NAME 'Regional and State Existing'
EXPRESSION /Regional Existing| State Existing/ #Example of Regular Expression

COLOR 25569 5
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SYMBOL "dashed1"

SIZE 4

LABEL

END

END

CLASS

TYPE TRUETYPE

FONT vera_sans

SIZE 8

ANTIALIAS TRUE
COLORO0OOO
OUTLINECOLOR 100 100 100
BUFFER 4

OFFSET 4 4

PARTIALS FALSE

ANGLE FOLLOW

NAME 'Regional Proposed'

EXPRESSION 'Regional Proposed'

COLOR 100 100 150

SYMBOL "dashed2"

SIZE4

LABEL

END

TYPE TRUETYPE

FONT vera_sans

SIZE 8

ANTIALIAS TRUE
COLORO0OOO

OUTLINECOLOR 100 100 100
BUFFER 4

OFFSET 4 4

PARTIALS FALSE

ANGLE FOLLOW
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END
CLASS
NAME 'Regional Planned'
EXPRESSION 'Regional Planned'
COLOR 65 105 225
SYMBOL "dcircle"
SIZE 4
LABEL
TYPE TRUETYPE
FONT vera_sans
SIZE8
ANTIALIAS TRUE
COLOR000
OUTLINECOLOR 100 100 100
BUFFER 4
OFFSET 4 4
PARTIALS FALSE
ANGLE FOLLOW
END
END
END #Layer
6) Notice that the classitem (on line 82 in the graphic above) is an attribute that is used to define 3
different classes of trails. Each class is uniquely defined with an expression. Also notice each
class has a corresponding END parameter. Each class also has a LABEL parameter defined that
tells MapServer to label that class using the LABELITEM. You can learn more about CLASS

parameter at http://www.mapserver.org/mapfile/class.html. In Mapserver there are also 3
different ways to define class expressions. See

http://mapserver.org/mapfile/expressions.html#expressions for more information.

7) Next add the definition for the new map layer to the map book. You need to add a <map-
source> that tells GeoMOOSE the layer is a mapserver type and references the new
metrogis.map file. Notice we called the map source name metrogis. You cannot have duplicate
map-source names in the map book. Also the layer name has to match the layer name in the
mapserver mapfile. These are also case sensitive!
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LTTTT

101 {map—source hamne="citvhall=s" type="mnapserwver":

10z <filer. deno-countydata-cityvhalls map<-file:

103 ¢layer name="citvhall=s" =s=tatus="off" >

104 {SMap—source

105

106 {map—source hnamne="metrogisz" type="mapszerver':

107 ¢filer. sdemo-metrogi= shapefiles metrogis map<<file:

10s ¢layer name="regionaltrails]" status="off"-»

109 { S MAp—S0oUrce

110

111 {map—source hamne="parcels" type="mnapserwver": 2
112 <filer . ~demo-parcels-parcels map<-file:> HHEPSEFUEFIﬂanHE
113 <layer name="parcels" =statu=="on"-» Iayername
114 <paramn name="FORMAT" walue="image-png.:bits=8"-:

115 {SMAp—=0UrCE >

116

8) Next add the catalog definition for the new Regional Trails layer to your map book. Notice we

added a new group to our catalog called MetroGlIS.

T
403
404
405
406
407

A0Q

¢layer title="Weather Radar" =src="iastate-nexrad-nlr" >
| <layer title="Hegional Trails" src="metrogis-regionaltrails"™ 7|
{layer title="lWeather Warnings" =src="nw=s weather-1":
{metadata:http: ““rmgsc.cr.usgs. gov ArcGIS- rest-ssrvices<nh== weat
<A layer:

9) Now save the mapbook and mapfile. Then go to http://localhost/gm class/geomoose.html and
refresh your browser. You should see the new Regional Trails layer added to the application. If

you happen to get a pink screen that likely means you have a syntax error in your mapfile. A

great way to debug the mapfile syntax errors is to use firebug extension for Firefox. It will let

you see every call made to the server. To use Firebug, go to Firefox and click Tools->Firebug-

>Qpen Firebug.

Make sure you have the Net tab and All tab’s selected. If this is the first time

you have used firebug you may have to enable the Net tab to use it. If you scroll down to the

bottom of the calls you should see some calls that start with “GET mapserv.exe”. These tell you

these are the calls for the MapServer type layers. Then if you look further to the right in the URL

you will see the mapfile (.map) it is calling and the layer. You can right click on this URL and say

open in new tab. This will show you any errors being sent back to the browser. If you see an

image you know it is working correctly.

Firefox is going to make a call to the server for every image (whether it's a map layer or an
image that’s part of the interface) and all the other files required by the application such as CSS

and JavaScript.
in Exercise 10.

See below for an example of Firebug. We will learn more about debugging tools
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“) My First GeoMoose App - Mozilla Firefox

File Edit View History Bookmarks | Tools Help

Images Flash Media

Clear Pers'stHTM. 3 XHR

he, |

localhost

11 Course: GIS 5574 -GIS and the Internet  Dovnloads crit3
Add-ons Ctrl+Shift+A
?’/ @ localhost/gm_class/geomoose. htr SetUp Sync... o) ] ’:‘ 3
MGIS 5574 GeoMoose Ap  JavaConsole
Clear Cache
We ope Hide Firebug F12
Our Stack: GeoMOOSE orq | MapServe §6#Web Developer Extension — Deactivate Firebug - Shift+12
; i r ; 5 Pagelnfo & Firebug UI Location »
s Q. w o= b8 ;":;a Web Console Ctrl+Shift+
Jump To: Inspect Ctrl+Shift+1 Open With Editor »
~———————————  StartPrivate Browsing Ctrl+Shift+P Responsive Design View Ctrl+Shift+M Text Size >
Catalog Clear Recent History... Ctrl+Shift+Del Debugger Ctrl+5hift+5 Options X
[ County Layers Options Scratchpad Shift+F4 Firebug Online »
[] city Halls Style Editor Shift+F7 Customize Shortcuts
a : Foesorc: About... 1.10.3
|| city and County Boundaries Error Console
? oo
|| Overlays Get More Tools
[ Parcels
|| weather Radar
900
[v|Regional Trails
doHe
%" Regional and State Existing
<%* Regional Proposed
<% Regional Planned
|| weather Warnings
so0m
|1 Backgrounds
(@ Reprojected Regional Aerial Ll
' GeoMOOSE 2.6.1 X,Y:-10551087, 5582384 Lat, Lon: 44.751, -94.782 USNG: 15TUK589568
w$1§€=;qWW9W&GS$wJMle

GET mapserv.exe?MAP=%2..TH=1295&HE] localhost 110.1KB  127.0.0.1:80
| GET mapserv.exe?MAP=%2..YER=regionall 200 localhost 3.2KB 127.0.0.1:80 R COrs
2 b N 1133KB

i Right-click and choose "Open in
new tab" to see any errors.

Firebug extension within Firebug. Must install as an add-on.
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see any errors from Mapserver.

€« C' | [ localhost/gm_dass/geomoose.html brdl —
New tab 4T
MGIS 5574 GeoMoose App )
New window
New incognito window
Bookmarks »
Our Stack: GeoMOOSE .org | MapServer | OpenL avers | Dojo
ve W 8 4 == Bn ) @ ¥ 7 (X (U & LayerTools v K SelectFeatures @i Search Parcels Eix S ooyl e
TRpTE TaRE AbervTe s ey
- = l¥on Zoom - w00% |+ @
Buffalo
Catalog N ::\;epageas... Ctri4S
Wright ind... Ctri+F
) County Layers | Megker 9 ; :
[ City Halls Cokato Waverly A Print... Ciri4#
Ba G . T E—
[] City and County Boundaries Extensions History Crl+4
e ]y ] Task manager Downloads
County Boundary el Silver Lake Signin to Chrome...
Cities =
Settings
| Overlays McLeod
| Parcels About Google Chrome
|| weather Radar Glencoe Plate Help
@ o[ & L Exit
[¢|Regional Trails
= Jew Auburn
2ot
“%* Regional and State Existing Sibley
“%* Regional Proposed
#4* Regional Planned nthrop  Gavlord Goodhue
|| \Weather Warnings i
' GeoMOOSE 2.6.1 X,Y:-10223439, 5658114 Lat, Lon: 45.232, -91.839 USNG: 15TWL911093 1:866688 |~
= w 3 P = —
8% eements (@) Resources| l@uetwork( [0 sources @ Timeine (") Profies QY audts [/ consos (x]
Name = Status = size Time : g
Path dehed Text e AL Content Latency alliic o 212ms 318ms 424ms 530ms 638ms| T42ms s4gms $54ms|
mapserv.exe - 200 / OpenLavers is:1088 106.75KB 630ms
= & —
L2 regi-bin oK ol Seript 106.43KB 484ms
| mapserv.exe 200 dojoisi14 3.38K8 410ms <
= regibin & oK LA Seript 3.18KB 410ms od
mapserv.exe - 200 e OpenLavers js:1088 106.73KB 323ms |
. z [ —
J cgi-bin ‘\ oK ooy Seript 106.43K8 192ms
Right-click and choose open in new tab to

@s< oo K

Web Developer Tools in Google Chrome.

10) An alternative way to debug you mabpfiles is to use the command line utility called shp2img.exe.

http://mapserver.org/utilities/shp2img.html

11) Now try on your own to add 2 more layers. Shopping Centers which is a point layer and Growth
Management which is a polygon layer. The answers to adding these layers to the mapfile and

mapbook can be found in the Week 9 exercise folder.

12

~

You should be aware of a few things. There is a include file that is being referenced in the

mapfile called geomoose_globals. In this map file it has reference to a symbol file. The symbol
file is just a place where the symbol definitions can be stored. You can open this file
(C:\ms4w\apps\gm_class\maps\symbols\symbol.sym) in notepad to see the symbol definitions
and names. Then in the class definition of each layer it references a symbol name from that file.
These symbol definitions could also be added inline with STYLE parameters. The font’s work in
the same way. Notice a fontset file in C:\ms4w\apps\gm_class\maps\fonts\fontset.list) You can
learn about more MapServer parameters for STYLE’s and LABEL’s by looking at the MapServer
mapfile reference guide. http://www.mapserver.org/mapfile/label.html and

http://www.mapserver.org/mapfile/style.html.

Notes:
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