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Chapter 4. Web Mapping Client 

1. 4.1 Introduction 

In Module 4 the client-side scripting is introduced. Web applications with client- side scripting can provide 

interactive and attractive user interfaces. 

Browsers support the scripting with JavaScript programming language. In Module 4 a short introduction is 

given about JavaScript. 

Generally developers use JavaScript libraries for different purposes. OpenLayers is one of the most popular 

JavaScript library for web mapping. It is used on client-side of web applications and can be integrated with web 

services, user interface components and other libraries. 

After an introduction to OpenLayers some examples demonstrate how to create OpenLayers client from 

OpenStreetMap source. 

2. 4.2 Introduction to JavaScript 

JavaScript was developed by Brendan Eich at Netscape. The 1.0 version was released in March 1996. 

JavaScript is an object-oriented, dynamic, scripting language for client-side programming and implemented in 

most web browsers. 

JavaScript: 

• adds interactivity to HTML pages, 

• changes Html elements, styles, 

• used to preprocess data on the client before submission to a server, 

• communicates with web server. 

JavaScript code can be placed in HTML file or in external files. 

2.1. 4.2.1 JavaScript code in <body> 

Create an HTML file (e.g.: hello.html) with the following content and open it in your browser: 

<!DOCTYPE html> 

<html> 

<head> 

</head> 

<body> 

<script type="text/javascript"> 

  document.write("Hello World!"); 

</script> 

</body> 

</html> 

DOCTYPE declaration refers to the version of used HTML. You can use: HTML 4.1, XHTML 1.0 or HTML 5. 

HTML 4.01 Strict: 

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" 

"http://www.w3.org/TR/REC-html40/strict.dtd"> 

XHTML 1.0 Strict: 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" 

"http://www.w3.org/TR/xhtml1/xhtml1-strict.dtd"> 
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HTML 5: 

<!DOCTYPE html>  

JavaScript code is in <script> tag and calls document object write method with the given string. An HTML 

document loaded into the browser becomes a document object. The write() method writes HTML expression 

or JavaScript code to a document. JavaScript code in body is executed after the document loaded into the 

browser. 

2.2. 4.2.2 JavaScript code in <head> 

Try the next example: 

<!DOCTYPE html> 

<html> 

<head> 

<script type="text/javascript"> 

function hello(){ 

  document.write("Hello World!"); 

} 

</script> 

</head> 

<body> 

<button type="button" onclick="hello()">Click</button> 

</body> 

</html> 

JavaScript code is written in <head> of HTML document as hello() function. In <body> there is a button 

definition with onclick event which calls hello() function. 

2.3. 4.2.3 JavaScript in external file 

You can use JavaScript placed in external file. Create a hello.js file which includes: 

function hello(){ 

  document.write("Hello World!"); 

} 

Modify the &lt;script> tag of your last HTML file: 

<!DOCTYPE html> 

<html> 

<head> 

<script type="text/javascript" src="hello.js"> 

</script> 

</head> 

<body> 

<button type="button" onclick="hello()">Click</button> 

</body> 

</html> 

The JavaScript source was given in src attribute, assumed that hello.js is in the same directory as 

hello.html. 

2.4. 4.2.4 Variables 

Variable declaration starts with var keyword: 

var x; 

Variable names must begin with letter or underscore character. JavaScript is case-sensitive. 

In variable declaration value can be assigned to variable. 

var y = 5; 

If there is an assignment without the var keyword, the variable will automatically be declared as global 

variable. 
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name = "John"; 

A variable declared within a JavaScript function becomes a local variable. 

2.5. 4.2.5 Working with objects 

JavaScript objects have properties and methods. An object can be created using a template (or class) within a 

function definition. Type the next code to a person.js file: 

// Person object constructor function 

function Person(firstname, lastname) 

{ 

// properties 

this.firstname = firstname; 

this.lastname = lastname; 

// method 

this.show_name = function show() 

{ 

alert(this.firstname + this.lastname); 

} 

} 

Explanation: 

• // - single line comment mark 

• constructor, defines two properties and a method, an object instance can be created given two parameters 

(firstname, lastname) 

• properties get the values of parameters when the object is created 

• show_name() method is inside the template and uses the properties in an alert box. 

Create the HTML file: 

<!DOCTYPE html> 

<html> 

<head> 

<script type="text/javascript" src="person.js"></script> 

</head> 

<body> 

<script type="text/javascript"> 

// create instance of a Person object 

var person = new Person("James", "Bond"); 

// working with object 

document.write("Good morning, my name is "+person.lastname+"..."); 

person.show_name(); 

</script> 

</body> 

</html> 

Explanation: 

• in <head> there is the reference to person.js 

• in <body> a new Person object is created passing two parameters 

• finally the script uses the lastname property and the show_name() method 

The syntax to access a property is: 

objectName.propertyName 

To call a method you can use this syntax: 

objectName.methodName() 

JavaScript has several built-in objects with many properties and methods. 
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You can read more about the objects here: 

http://www.w3schools.com/jsref/default.asp 

2.6. 4.2.6 JavaScript libraries 

With JavaScript you can improve your productivity in web development. The libraries provide tools for creating 

widgets, implementing AJAX, putting a dynamic map in web page and more purposes1. 

Some popular libraries: 

• jQuery3 is used for event handling, animations and AJAX communication4 

• Ext JS5 is a Rich Internet Application6 framework, provides UI widgets 

• OpenLayers7 is a mapping client library. 

• GeoExt8 is a JavaScript toolkit for Rich Web Mapping Applications, it brings together Openlayers and Ext JS 

libraries. 

3. 4.3 Introduction to OpenLayers 

OpenLayers (OL) is a JavaScript web mapping library, similar to Google Maps API. OpenLayers is open source 

and free used in OpenStreetMap and Mapfish projects, for example. It was created by MetaCarta and released as 

open source in 2006. 

The library can be downloaded from OpenLayers homepage9, it contains several examples. When you develop 

an application you have to put the library files in your application directory where the library is available from 

the application. 

In the exercises we will refer to the online available API. 

3.1. 4.3.1 About OpenLayers Objects 

In an OpenLayers client the OpenLayers.Map10 object is the map viewer. It has several properties to store 

information about: layers, base layer, tile size, projection, units, resolutions, scales, extents, zoom levels and so 

on. It has functions to handle these properties, for example addLayer(). 

A layer is a data source object. OpenLayers.Layer11 has subclasses for different datasources, for example: 

• OpenLayers.Layer.WMS displays data from OGC Web Mapping Services. 

• OpenLayers.Layer.Vector renders vector data from a variety of sources 

• OpenLayers.Layer.Markers manages markers 

• OpenLayers.Layer.OSM accesses OpenStreetMap tiles 

Layers have types, base layers and overlays. Base layer is a layer which is displayed in the viewer and 

determines the projection and zoom level. There is only one base layer in a given time. Base layers are typically 

raster layers. 

                                                           
1 Javascript Libraries: http://javascriptlibraries.com/ 
3 jQuery: http://jquery.com/ 
4 W3Schools, jQery tutorial: http://www.w3schools.com/jquery/ 
5 Ext JS: http://www.sencha.com/products/extjs/ 
6 Wikipedia, RIA: http://en.wikipedia.org/wiki/Rich_Internet_application 
7 OpenLayers: http://openlayers.org/ 
8 GeoExt: http://www.geoext.org/ 
9 OpenLayers: http://openlayers.org/ 
10 OpenLayers.Map: http://dev.openlayers.org/releases/OpenLayers-2.10/doc/apidocs/files/OpenLayers/Map-js.html 
11 OpenLayers.Layer: http://dev.openlayers.org/releases/OpenLayers-2.10/doc/apidocs/files/OpenLayers/Layer-js.html 

http://www.w3schools.com/jsref/default.asp
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Overlay layers can be enabled or disabled at certain scale or resolution. Multiple overlay layers can be displayed 

at a time. Overlay layers display above thebase layer. 

Map interface elements are OpenLayers.Control12 objects. Some controls: 

• OpenLayers.Control.Navigation handles map browsing with mouse events. 

• OpenLayers.Control.EditingToolbar is to draw polygons, lines, points, or to navigate the map by panning. 

• OpenLayers.Control.NavigationHistory creates previous and next controls to restore previous and next history 

states. 

• OpenLayers.Control.PanZoom is a visible control for panning and zoomingthe map. 

• OpenLayers.Control.OverMap control creates a small overview map. 

• OpenLayers.Control.LayerSwitcher displays a table of contents for the map. This allows the user interface to 

switch between BaseLayers and to show or hide Overlays 

• OpenLayers.Control.Attribution adds attribution from layers to the map display. 

OpenLayers supports styling vector features13. An OpenLayers.Style can be built from filters, symbolizers and 

rules. A symbolizer hash contains key/value pairs to set the display of features. Filter object selects a set of 

features. Rule object groups filters and symbolizers. OpenLayers.StyleMap object can contain more Style 

objects, allows to apply style in a certain context. For example the style of a feature can be different if it is 

selected or unselected. 

Style can be used from SLD documents as well. 

3.2. 4.3.2 Displaying OSM Layer 

In the next example the OpenStreet Map is displayed. 

<html> 

  <head> 

    <title> OpenStreet Map </title> 

    <style type="text/css"> 

      html, body, #basicMap { 

          width: 100%; 

          height: 100%; 

          margin: 0; 

      } 

    </style> 

    <script src="http://www.openlayers.org/api/OpenLayers.js"></script> 

    <script> 

      function init() { 

        map = new OpenLayers.Map("basicMap"); 

        var mapnik = new OpenLayers.Layer.OSM(); 

        map.addLayer(mapnik); 

        map.setCenter(new OpenLayers.LonLat(18.4090782,47.1908359).transform( 

         new OpenLayers.Projection("EPSG:4326"),  

         new OpenLayers.Projection("EPSG:900913")), 15); 

      } 

    </script> 

  </head> 

  <body onload="init();"> 

    <div id="basicMap"></div> 

  </body> 

</html> 

Explanation: 

• After some CSS styling and referring to OL library the map is defined in a function, init(). 

                                                           
12 OpenLayers.Control: http://dev.openlayers.org/releases/OpenLayers-2.10/doc/apidocs/files/OpenLayers/Control-js.html 
13 OpenGeo, Understanding style: http://workshops.opengeo.org/openlayers-intro/vector/style-intro.html 
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• The map variable is a new Map object. Its parameter is the id of the <div> tag within the map will be 

displayed. 

• The mapnik variable is a new OSM layer. It is added to map. 

• The center of the map is given in WGS 84 coordinates therefore it should be transformed to Spherical 

Mercator projection. 

• The second parameter of setCenter method (15) is the zoom level. 

• In <body> when the page is loaded into the browser the init() function is called and the map is displayed in 

<div> tag. 

 

3.3. 4.3.3 OSM Layer with editable layer 

We add editing tools for OSM layer and a vector layer for the created geometry. 

<html> 

<head> 

    <title>OSM with editing</title> 

    <style type="text/css"> 

      html, body, #basicMap { 

          width: 80%; 

          height: 80%; 

          margin: 0; 

      } 

    </style> 

    <script src="http://www.openlayers.org/api/OpenLayers.js"></script> 

    <script> 

      function init() { 

  var mapnik = new OpenLayers.Layer.OSM(); 

  var vlayer = new OpenLayers.Layer.Vector( "Editable" ); 

        map = new OpenLayers.Map("basicMap",{ 

                    controls: [ 

                        new OpenLayers.Control.PanZoom(), 

                        new OpenLayers.Control.EditingToolbar(vlayer) 

                    ] 

                });    

        map.addLayers([mapnik, vlayer]); 

        map.setCenter(new OpenLayers.LonLat(18.4090782,47.1908359)  

          .transform( 

            new OpenLayers.Projection("EPSG:4326"),  
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            new OpenLayers.Projection("EPSG:900913") ), 15 );    

      } 

    </script> 

  </head> 

  <body onload="init();"> 

    <div id="basicMap"></div> 

  </body> 

</html> 

Explanation: 

• A new vector layer was declared and added to map with addLayer() method in an array with the former map. 

• Changing the default controls the formerly default PanZoom and the Editing Toolbar was added to the map. 

3.4. 4.3.4 OSM layer with complex controls 

In the next example there are several controls and a marker. 

<html> 

<head> 

    <title>OSM Demo</title> 

    <style type="text/css"> 

      html, body, #basicMap { 

          width: 80%; 

          height: 80%; 

          margin: 1; 

      } 

    </style> 

    <script src="http://www.openlayers.org/api/OpenLayers.js"></script> 

    <script> 

      function init() { 

       var mapnik = new OpenLayers.Layer.OSM(); 

  var markers = new OpenLayers.Layer.Markers( "Markers" ); 

         map = new OpenLayers.Map("basicMap",{ 

                    controls: [ 

                        new OpenLayers.Control.Navigation(), 

                        new OpenLayers.Control.PanZoomBar(), 

                        new OpenLayers.Control.LayerSwitcher({'ascending':false}), 

                        new OpenLayers.Control.Permalink(), 

                        new OpenLayers.Control.ScaleLine(), 

                        new OpenLayers.Control.Permalink('permalink'), 

                        new OpenLayers.Control.MousePosition(), 

                        new OpenLayers.Control.OverviewMap(),   

                    ] 

                }); 

 

        

            var icon = new 

OpenLayers.Icon('http://www.openlayers.org/dev/img/marker.png'); 

            markers.addMarker(new OpenLayers.Marker( 

              new OpenLayers.LonLat(18.4090782,47.1908359).transform( 

                new OpenLayers.Projection("EPSG:4326"),  

                new OpenLayers.Projection("EPSG:900913") ),icon)); 

      map.addLayers([mapnik, markers]); 

           map.setCenter(new OpenLayers.LonLat(18.4090782,47.1908359)  

          .transform( 

            new OpenLayers.Projection("EPSG:4326"),  

            new OpenLayers.Projection("EPSG:900913") ), 15 ); 

      } 

    </script> 

  </head> 

  <body onload="init();"> 

    <div id="basicMap"></div> 

  </body> 

</html> 

Explanation: 

• Several controls were added in controls array. 
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• A marker was added with WGS84 coordinates and transformed toSpherical Mercator projection. 

 

4. 4.4 Summary 

It was a short introduction to JavaScript and OpenLayers. 

To learn more about JavaScript read W3Schools tutorials, to learn more about OpenLayers check the examples 

in library directory. 
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