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1 Preface

1.1 Introduction

Who we are?

Originally, we were students of Cartography/Geography. As time and particularly technology
passed, we specialized on webmapping.

We are Georg Held (freelancer, <gmann@nx. net>), Olaf Schnabel and Andreas Neumann (both
Institute of Cartography, ETH Zurich, <[ schnabel , neumann] @art o. baug. et hz. ch>).

What we will do today?

The intention of this course is to deepen everyone's knowledge of developing SVG content. Based
on your background of creating maps with SVG, we will present you a number of techniques which
are necessary to develop webmapping environments. In order to achieve that goal, each course
participant will create a highly interactive map. In addition, the application will be integrated into a
web server environment (Apache and PHP) with the connection to a database (MySQL). We
prepared a couple of exercises, that will be alternated by short theory sessions. All practical parts
are done with a text editor.

So, we don't want to waste time, let's start immediately!

1.2 A brief summary of required knowledge

First of all, some terms and issues you should be aware of. In order to generate proper code, we
should follow standards e.g. ECMA262 as good as possible. Using proprietary methods like plug-in
specific ones are not best style.

Nevertheless the exercises are based on the Adobe SVG Viewer 3 (ASV3), which is currently the
most advanced SVG viewer. We were forced to use ASV3, because of implementation problems or
limitations within other viewers. For further information we put together a list of links at the end of
this paper.

In order to give you an idea about the concepts used within our exercises, we put together some
important notes:

Based on one single SVG file (map.svg), the map will be extended with functionality time by time.
First of all, you should be aware of the DOM of this file and how the GUI will look like:

ROOT <SVG>
<g>
GeoData <defs> 1
=a> Title and Text
Scripting <script>
references P navigation panel
. Over-
Maptitle <g> view
<use>
Map <svg> <use> Map
Zoom
_ <use>
legll:v <svg> <use> Of L
Layer e
Layer. Canada 5
o F Control ¢
ap Frame
Navigation <9~ :
Magnifier

Navigation =<9~
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During the next step we change the ASV 3 context menu by doing the following steps:
- Add the new menu as a child of the <def s> element
<nenu i d="nyCust omvenu" >
<header >Cust om Menu</ header >
<item action="Fi nd">&anp; Find...</item
<item acti on="Fi ndAgai n">Fi nd &anp; Agai n</itenp
<separator/>
<i tem acti on=" CopySVG' >&anp; Copy SVG</item>
<item acti on="Vi ewSour ce" >Vi ew Sour c&anp;e...</itenm>
<i tem acti on="SaveSnapshot As" >Sa&anp; ve Current State...</itenp
<separator/>
<item acti on="Hel p">&anp; Hel p. .. </itenm>
<i tem acti on="About " >About SVG Viewer...</itenr
</ menu>
- Parse the new context menu and replace the old with the new. This is done by adding the
following lines of code as globals (see globals.js):

var newMenuRoot = par seXM.(
pri nt Node(docunent . get El ement Byl d( " myCust omMenu") ), contextMenu );
cont ext Menu. repl aceChi | d( newMenuRoot, contextMenu.firstChild );

The new menu enables debugging especially with the item savesnapshot As. Using this action, the
current state of the SVGDom can be saved. This means, that errors within JavaScript and PHP can
be better located. For additional information about customizing the context menu, see the SVG
Wiki (http://www.svg.org/wiki/ow.asp?CustomizingContextMenu).

In order to separate the different JavaScript Routines, each exercise is created within one
JavaScript file. First, we provide you with globals.js. It includes the necessary global variables like
the svaboc and operations for modifying the context menu.

For a first exercise open map.svg with the text editor and find the prepared <g> element which
contains title and subtitle. Add the author name and save the file.



http://www.svg.org/wiki/ow.asp?CustomizingContextMenu

G. Held, O. Schnabel, A. Neumann Workshop "Advanced Webmapping with SVG" 2003

2 Advanced clientside techniques

2.1 Layer control

In order to manipulate the base map, a layer control is necessary. This simple interactive control
makes it possible to turn layers on and off; this means, to show or hide them.
The concept of map layers is realized by using a container element like <g>. In order to show/hide
elements, SVG offers two attributes, visibility and display. Due to the specification, these
attributes are different in the following ways:
di spl ay: none is not rendered directly whereas visibility: hidden is. This means that using the
di spl ay attribute saves performance and is suitable in our case. However, there are restrictions
with the use of di spl ay, which are mainly affecting boundingBox calculations and receiving events.
By default, the attribute di spl ay is set to "inline". Because of that, the layer is visible. To turn a
layer off it has to be changed to none. Within our sample map, the following layers are reasonable:

- Provinces

- Water (Rivers and Lakes)

- Roads

- Cities
To turn them on/off simple checkboxes are used.

Exercise 01

Create a short JavaScript function, which is adding functionality to the prepared checkBox SVG
implementation, using the display attribute to show/hide the map layers. To store the function,
create a separate file called /ayerControl.js and reference it within your SVG.

Some additional details about the checkbox implementation:
The checkbox is created by instantiating a pattern to highlight the box. This can be done by using
the fi11 attribute on a rectangle.

<rect fill="url (#checkBoxFill)"/>

In order to use an "onclick" event, the attribute onclick and its value have to be added to the
rectangle:

<rect .. oncl i ck="mapLayer Control (evt, ' Provi nces')"/>

By clicking on the rectangle, the function mapLayer control () is called. Two parameters are passed.
First evt, which is nothing else than a plug-in specific event object. Among others, it can be used
to access the element which triggered the event, the "target"-node. Second, the corresponding
layer has to be specified. For that purpose, the layer name has to be passed. The name must be
equal to the corresponding layer-ID within the SVGMap element, e.g. "map_Provinces".

Some extra hints for developing proper JavaScript:

As described before, the target which triggered the event has to be accessed. This can be done by
using the DOM2 t ar get property.

In order to know whether a box is checked or not, a simple i f statement can be used. It should
check if the rectangle is filled by the pattern or stays whi te.
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A function containing the i f statement could look like this sample code:
functi on mapLayer Control (evt, | ayer)

var checkBox = evt.target;

var checkBoxFill = checkBox.getAttribute("fill");
var SVGLayer = SVGDoc. get El enent Byl d( " map_" +l ayer);
if (checkBoxFill == "url (#checkBoxFill)")

{

/1 turn checkbox off by setting attribute fill to white
/1 hide layer by setting attribute display to "none"

el se
{
/1 highlight checkbox by referencing to pattern
/1 ke layer visible by setting display to "initial"
}
}

To get the content of an element’s attribute, you can use the get At t ri but e() method.

To access a certain map layer, the second parameter which is passed to the function, is the key.
Its name is | ayer and can be used within this function like a variable. To access an element, DOM2
offers the getEl ementByld() method. setAttribute() provides a possibility to set a node’s
Attribute. This is necessary e.g. for changing the display or fil| attribute. This line is setting the
fil1 Attribute to a pattern called "checkBoxFill":

. .setAttribute("fill","url (#checkBoxFill)");

2.2 Map navigation

Due to the restrictions of small screens, map navigation is one of the most important functionality
of a web - respectively screen map. Navigation covers mainly zoom and pan. This session will give
you an idea, how a navigation concept can be realized.

As the term "Scalable Vector Graphics" reveals, SVG is "pan and zoomable". You are probably
aware of the possibilities the Adobe SVG Viewer is providing for navigation (e.g. key-shortcuts or
context menu). In addition ASV has some specific properties, which can be used within JavaScript
to add navigation functionality to SVG. Especially properties like current Scal e Or current Transl ate
are offering values which are making programming live much more easier. Although these are
really handy in some cases, we have chosen a different approach.

With our approach (nested <svg> in <svg>), only the map should be scalable; the GUI must stay
immune to zoom and pan. Therefore, the default zoomAndPan functionality of the Plug-In has to
be replaced by own concepts of map navigation. This can be done by setting zoomaAndPan to
di sabl e. To add such a navigation concept, one has to use more-or-less complicated scripting. As
you probably know, SVG offers a possibility to change the view of a figure — the vi ewBox attribute.
Our approach to map navigation makes use of this method.

2.2.1 Panning

In order to scroll through a map, panning is very helpful. Usually, panning functionality is added by
defining buttons or pan controls beside the map. The direction is defined in intuitive ways. For
example, a pan control on top of a map is used for scrolling the map. To save space on the screen,
these pan controls are usually hidden. As soon as the mouse pointer is over the sensitive area of a
pan control, it will appear and is clickable for pan.




G. Held, O. Schnabel, A. Neumann Workshop "Advanced Webmapping with SVG" 2003

To add pan functionality to our sample map, we mainly have to do some viewBox calculation. It is
necessary to have some background on this rather complicated attribute. In this figure you see the
screen coordinate system and a rectangle symbolizing a possible viewBox setting.

] X

> The viewBox attribute is containing four values which are separated
Y by whitespaces or commas:

"x -y width height”
height

In order to pan a map, the values for wi dt h and hei ght are constant
- x and y are the variables. If one wants to move a map to the right,

width :

v the pan control at the left has to be clicked. For such a pan event

the viewBox has to be moved to the left. So, the x value has to decrease by a certain value.

For additional information about the viewBox attribute, see the SVG Specifiaction

(bttp://www.w3.0rg/TR/SVG11/coords.html#ViewBoxAttribute) or  Peter  Schonefeld’s  tutorial

(http://www.digitalcraft.com.au/svg/tutorials/viewingSVG.asp).

Exercise 02
Add the prepared pan controls (panel.xml) to your SVG document. First, develop a short JavaScript
function (mouseover Panel () ) which is achieving the mouseover effect of the pan control. In order to
reduce code, make use of the evt parameter and its properties type and target. To catch what
type of event was triggered, create an i f statement like below:
if (evt.type == "nouseover")

/1 show pan control by using the opacity attribute
if (evt.type == "nmouseout")
}
Second, create a JavaScript function within this file called pan() to add pan functionality. The

example contains eight pan controls which are achieving different movements:

/1 hide pan control by using the opacity attribute

Location and ID of the Pan controls | Calculation
To X: constant
P y: viewBoxOIdY - panFactor
. x: viewBoxOldX + panFactor
TopRight y: viewBoxOIldY - panFactor
Right x viewBoxOldX + panFactor
y: constant
. x: viewBoxOIldX + panFactor
BottomRight y: viewBoxOIldY + panFactor
Bottom X: constant
y: viewBoxOIldY + panFactor
x: viewBoxOIldX - panFactor
BottomLeft y: viewBoxOIldY + panFactor
Left x viewBoxOIdX - panFactor
y: constant
x: viewBoxOIldX - panFactor
TopLeft y: viewBoxOIldY - panFactor

The i d attribute of the SVG pan control groups contain information which movement is achieved by
clicking on this specific pan control. To switch between these cases, use the swi t ch statement.



http://www.digitalcraft.com.au/svg/tutorials/viewingSVG.asp)
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var panType = evt.target.getAttribute("id");
swi t ch(panType)
{

case "Top":

/1
br eak;

}
case "TopRi ght":
{..}

default: alert("panType not available!")

br eak;
}
To calculate the new viewBox you have to know the old values. To do so, get the vi ewBox attribute
of the SVGMap and split its values by using JavaScript's split() function. As its value, use the
separator — in this case, a blank. The next figure shows, how to use the spiit () method in context
with the vi ewBox attribute of the map.

var vBox = SVGWAp. getAttribute("viewBox").split(" ");

As described before, only the first two values of the viewBox attribute are important for panning.
To avoid wrong automatic typing and in consequence of that misleading calculations, use
par seFl oat (string). This JavaScript method is converting a string to a number and therefore,
calculations will be done right. split() is returning an indexed array which begins by "0". The next
code snippet shows how to access a split value — here the first one - and converts it to a number.

... parseFl oat (vBox[0]) ...

Sum up or subtract the old values with a constant pan factor (call it panFact or ); for the calculation
use the formulas in the table above. You can either use different constants for x and y, or a global
pan factor for both directions. An approximate value for this example is about 300000. In order to
apply the new viewBox, use the set At tri but e( " vi ewBox", newVi ewBox) method.

Finally, we have to modify the rectangle within the overview which is symbolizing the current map
extend. To do so, you have to set the x, y, wi dt h and hei ght attributes of the rectangle. Therefore,
just add the following line to your pan() function:

var SVGRect = SVG@Doc. get El ement Byl d(" Over Vi ewRect ") ;
wi t h( SVGRect)
{

set Attribute("x", vi enBoxNewX) ;
setAttribute("y", vi ewBoxNewY) ;

set Attribute("w dth", vi ewBoxNewW dt h) ;
set Attribute("height", vi ewBoxNewHei ght) ;

}
Later on we will have to modify the pan() function in order to consider the scaleFactor (next

exercise). This is necessary to recalculate the panFactor for different zoom levels.

2.2.2 Zooming

Zooming is one of the most popular functionality of a state-of-the-art webmapping application. The
user benefits from zooming a lot. A map with zooming functionality offers an overview of a region
as well as the exploration of details. As explained before, the zoom concept is based on
calculations with the vi ewBox attribute as well. For that, some more-or-less complicated scripting is
necessary. Most important for dealing with a zoom navigation concept, is a global scaleFactor. If
the event is zoom-in, its value is decreasing for example by 0.5. Because zoom is an action




G. Held, O. Schnabel, A. Neumann Workshop "Advanced Webmapping with SVG" 2003

referring to the center of the map, its current coordinates are very important. Furthermore, the
values of the default viewbox are necessary as well.

Exercise 03
First, copy the magnifier buttons of the magnifier.svg into the SVG file. These are already
containing the onclick events which are calling a function named zoon(). Next, create a new
function within a file called zoom.js. In order to know, which zoom event was triggered, the
values of the id’s of the button groups are named in appropriate ways. Like in the exercise before,
a simple i f statement can distinguish between the following cases:

- plus: decrease scaleFactor by 0.5

- minus: increase scaleFactor by 0.5

- defaultView: scaleFactor = 10
The global scaleFactor is predefined within global.js and is set to "10". In addition, the default
viewbox values are important as well. These are already defined within the same file.
Furthermore, get the current viewbox like within the exercise before and calculate the center of
the map. The mapcent er X is calculated by summing up the x and the half of the wi dt h attribute of
the viewbox. The result of summing up the y and half of the hei ght attribute is mapcent er Y. These
calculations could look like this sample code:
var vBox = SVGVap.getAttribute("viewBox").split(" ");

var mapCenter X
var mapCenterY

par seFl oat (vBox[0]) + vBox[2] / 2;
par seFl oat (vBox[1]) + vBox[3] / 2;

Make use of the parseFloat() method, due to the fact that automatic typing can mislead to
incorrect results, especially by summing up a couple of values.

To calculate the newvi ewBoxW dth and newvi ewBoxHei ght , just multiply the corresponding default
values by the new scal eFact or divided by ten. To calculate the newvi ewBoxx and newvi ewBoxY,
divide the newi ewBoxW dt h respectively newi ewBoxHei ght by two and subtract them from the
current mapCent er coordinates. Apply the new value like this:

SVGWap. set Attri bute
("vi ewBox", newi ewBoxX+" "+newi ewBoxY+" "+newi ewBoxW dt h+" "+newVi ewBoxHei ght) ;

To modify the current map extent, just set the over vi ewRect angl e like in the exercise before.
Because the panFact or remains the same within the different levels, it should be multiplied with the
scal eFact or. TO do SO, open pan.js and change the panFact or calculation as follows:

var myPanFactor = 300000 * scal eFactor / 10;
Finally, check any kind of functionality!
2.3 Interactive overview map

In order to navigate through a map properly, an interactive overview map is a popular solution. It
shows the whole map extent and therefore it is useful for an overall orientation as well. As you
see, the overview map in the example contains a semi-transparent rectangle (ligthred-filled), which
represents the corresponding view in the main map. If an overview gets interactive, dragging
functionality has to be added to it. In this approach the passive lightred-filled rectangle will
become a control by adding mouse events. One is able to trigger a mousedown event to get the
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current translation. If the user holds down the button and moves the rectangle around, a
mousemove event is triggered. As soon as a mouseup event is called, the rectangle stays and the
main map is navigating to this new extent.

Exercise 04

In order to add such functionality to the map extent rectangle, different events and function calls
have to be added:

Event Called Function
mousedown startPanOM(evt)
mousemove panOM(evt)
mouseup endPanOM(evt)
mouseout endPanOM(evt)

These functions are prepared within overview.js which has to
be referenced by the SVG document. if you want additional
information about this kind of implementation, help yourself
with the prepared source code.

-10 -
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3 Concepts of serving maps with PHP

3.1 Introduction to PHP

3.1.1 What is PHP?
PHP (PHP Hypertext Preprocessor) is an open source scripting language for creating content on a
webserver.

3.1.2 Why is it so useful/popular?

PHP is very intensively used. It is free, easy to learn, very stable and available for a lot of platforms
(in contrast to ASP which only works on Microsoft servers). PHP was especially developed for
creating dynamic web content and allows easy-to-use database requests and file access.

3.1.3 How does PHP work?
To run PHP in a server-client environment, PHP needs to be available on a server (e.g. Apache).
The PHP code can be embedded in HTML and SVG code or used as a stand alone file.

3.1.4 Basics

Declaration of the PHP code

PHP code is interpreted within the following tags:
<?php // PHP code ?>

Each command has to be completed by a semicolon.

Standard output
The output command for strings is echo(), alternatively print() can be used. There is no
difference between the two output functions.

SVG or HTML/XHTML code can be combined with PHP code. Each command line outside of the
PHP declaration will not be interpreted. The output of the echo() function is a simple string. This
string will be sent to the browser. The browser checks the code and interprets the generated SVG
or HTML tags.

<?php

echo "PHP is";
?>
<h3>real | y</ h3>
<?php

echo "<h2><br />groovy</h2>";
?>

Result:
PHP i s <h3>real | y</ h3><h2><br />groovy</ h2>

Pay attention to the quotes! In some cases (e.g. for SVG code) it is necessary to output double
quotes in the echo command. Then single quotes should be used for the echo command. The
following code gives two examples:
<?php

echo '<svg id="surf">'

echo 'var test=\'<svg id="fun">\"

-11 -
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Result:

<svg id="surf">
var test='<svg id="fun">'

Comments

3 possibilities of using comments are available:
<?php
/1 a single-line comment
# a second single-line coment
/* a multiline
coment */
?>

Variables

In PHP there are integers, floating numbers, strings, arrays and objects. Variable types do not
need to be defined. It is done automatically in PHP (automatic typing). However, it is possible to
modify the type of the variable in a PHP script. The variable name starts with a $ sign. Pay
attention to the case sensitivity. The name has to begin with a character or an underscore. To
allocate a value to a variable, use a "=" (equals sign).

Pay attention that the variables are not overwritten by mistake.
<?php

$test = 3; // nunber

$test2 = "hello world"; // string

$test2 = 25; // now the variables type has changed
?>

Standard variables are only valid within the function, they were defined. This means that outside of
the function the variable does not exist. However, it is possible to define a global variable in a

function which can be used outside of the function.
<?ph
Puﬁction wor | dwi de()

gl obal $var;
$var = 5;

wor | dwi de() ;

echo $var;
2>

Result:
5

Concatenation of strings
In other programming languages usually "+" can be used to concate variables. Within PHP,

concatenation can be accomplished using a "." notation.

<?php

$city = "vancouver";

$var =" is acity in";

$canada = "canada";

echo $city . $var . $canada

echo 'a snurf called '.$canada.' is blue'
?>
Result:

vancouver is a city in canada
a snurf called canada is blue

-12 -
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Operators / Control structures
The calculation operators, logical operators, comparison operators and most of the control
structures and loops are the same like in Javascript.

The following control structures can be used:

- if (condition) {commands;} elseif {commands;} else {commands;}

- switch (value) {case "casel": commands; break; default: commands; break;}
- while (condition) {comnmands;}

- do {commands;} while (condition);

- foreach (array as value) {commands;}

Functions
For better structuring of the PHP commands, functions can be used. The code in the function will

not be executed until the function is called.
<?php
function | awandor der ()

echo "now we have a peaceful country.";

| awandor der () ;
2>

Result:

now we have a peaceful country

A function can have parameters. The input parameters are within the round brackets. To send

back the function's result, a "return" is needed.
<?php
function | awandorder ($sex, $crinme) // 2 paraneters

$life = $sex + $cring;
return $life;

$x = | awandor der (5, 7);
echo "life is $x";

?>

Result:

life is 12

Rounding and mathematical functions

Useful mathematical functions are rounding functions. ceil (float nunber) rounds a value up,
floor(float number) rounds it off. An automatic rounding function is called round(). Other
mathematical functions are sqrt (), sin(), cos(), tan() and pi().

Data types
PHP detects and allocates automatically the used data type of a variable (automatic typing). PHP
knows String, Integer and Double. A boolean value does not exist.

<?php
$string = "a text"; [// quotation marks
$integerl = 15;
$integer2 = -15;
$doubl e = 2. 46;
?>

Modification of data types

It is possible to change a data type of an existing variable automatically or by hand (get t ype(),
settype() ). If letters will be changed from string to integer or double, zero will be assigned
automatically.
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<?php
/1 automatically
$var = "text";
echo $var + 7; // the variable will be changed into an integer

/1 by hand
$var = "20";
echo gettype($var);
settype($var, "integer");
echo gettype($var);

?>

Result:
7

string
i nt eger

The data type can also be checked with the following functions: i s_string(), is_integer(),
i s_doubl e().
The function enpt y() checks the existence of a value of a variable. If the variable is empty or
contains the value zero, the function gives the value "1" back.
A further function i sset () checks the existence of a variable. If the variable exists, the function
gives the value "1" back.
<?ph

i1f (empty($x)) // $x does not exist

echo "variable is empty!";

}
$x = 4;
echo isset ($x);
2>

Result:

variable is enpty!
1

Outsourcing of PHP code

To outsource parts of the code the function i ncl ude() can be used. It includes outsourced files (in
PHP marked with the file extension ".inc". The code in the include-file also needs a code
declaration.

extern.inc:

<?php
function fun()

echo "Caranba";

?>

include.php:
<?php

include ("extern.inc");

fun();
?>

Result:
Car anba
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3.2 Advanced PHP

3.2.1 Work with arrays

Definition of arrays

Values can be stored in an array (a kind of list). An incremental index will be created to get access
to the values, starting with zero. We distinguish between one-dimensional (like a list), two-
dimensional (like a table) or multi-dimensional arrays. If the index number is not known, an empty
bracket can be used to add a value.

<?php
$a[ 0] = "canada"; // 1-dinensional array
$a[1] = 15; // each data type can be stored
$a[0][0] = -15; // 2-dinensional array
$a[ 0] [1] = "vancouver";
$a[] = 2.6;

2>

Index and pass through an array
It is possible to initialize an array with array(). An operator => will be used to index its values. To
loop through an array, the f or each loop can be used. Each value will be called once. The first

parameter in the brackets is the array name, the second the output variable.
<?php
$data = array(1=>"car", 2=>24, "value3"=>56.78); // initializing
foreach ($data as $var)

echo $var. "<br>";

?>

Result:
car

24

56. 78

Analyze an array
The functions array_keys() and array_val ues() can be used to analyze an array and get the field

names and the field values.

<?php
$data = array(1=>"car", 2=>24, "val ue3"=>56.78);
$returnl = array_keys($data);
foreach ($returnl as $var)

echo "field nanme: $var <br />";

$return2 = array_val ues($dat a) ;
foreach ($return2 as $var)

echo "field value: $var <br />";

2>

Result:

field name: 1 <br />field name: 2 <br />field nane: value3 <br />
field value: car <br />field value: 24 <br />field value: 56.78 <br />

Searching in an array
With i n_array() a value can be searched. The first parameter is the search string, the second

parameter is the array which will be searched.
<?php
$fruits = array("apple", "peach", "cherry");
if (in_array("cherry", $fruits))

echo "val ue exists!";

?2>
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Result:

val ue exi sts!

Count array elements

The function count () counts the number of elements of an array.
<?php

$fruits = array("apple", "peach", "cherry");

echo "The array contains ".count($fruits)." elenents.";
?>

Result:

The array contains 3 el enents.

Merge arrays

To merge several arrays together, the function array_nerge() can be used.
<?php

$fruitl = array("apple", "peach", "cherry");

$fruit2 = array("plunt, "strawberry", "orange");

$fruit3 = array_nerge($fruitl, $fruit?2)

foreach ($fruit3 as $var)

echo $var . ", ";

7>

Result:

appl e, peach, cherry, plum strawberry, orange

Sort an array
An array can be sorted alphanumerical with the functions arsort () (descending order) and asort ()

(ascending order). Further functions also exist.
<?php
$cars = array("Opel", "Ford", "BMN, "VW);
arsort ($cars);
foreach ($cars as $var)
echo $var . ", ";

?>

Result:
VW Opel, Ford, BMW
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3.2.2 Work with HTML forms and PHP

The combination of HTML forms and PHP is frequently used to process data. The advantage is that
the names of the form elements can be treated as PHP variables.
form.html:

<htm >
<head />
<body>
<form acti on="f orm php" net hod=post >
<i nput nanme="field" />
<i nput type="submt" />
</form
</ body>
</htm >

"Dagobert Duck" will be inserted into the text field. After the click on the submit button the form
sends the data to the PHP script form.php.

form.php:
<?php

echo "content: $field";
2>

Result:
content: Dagobert Duck

3.2.3 SVG creation with PHP

Two possibilities exist to combine SVG with PHP code. The first embeds some PHP code in the SVG
code, and replaces the PHP code with the generated content. The second creates a new SVG
document with PHP code. Important is the declaration of the content-type.

method 1:

<?php
header ("Content-type: inage/svg+xm");

function cal c_sum ($a, $b)
return $a + $b;
$a

$b
?>

20;
10;

<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG 20010904/ /EN' "http://ww. w3. or g/ TR/ 2001/ REC- SVG
20010904/ DTDY svgl10. dt d" >
<svg w dt h="100% hei ght="100% xm ns="http://ww. w3. org/ 2000/ svg">
<title>SVG with PHP</title>
<text x="25" y="100">cal cul ati on: <?php echo $a; ?> + <?php echo $b; ?> =
<?php echo cal c_sum ($a, $b); ?></text>
</ svg>
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method 2:

<?php
function cal c_sun($a, $b)

return $a + $b;

20;
10;

$a
$b

header (" Cont ent -type: inmage/svg+xm");
echo '<svg wi dt h="100% hei ght="100% >';
echo '<title>SVG with PHP</title>";

echo '<text x="25" y="100">calculation: ' . $a . ' +' . $b . ' ="
cal c_sun($a, $b) . '</text>';
echo '</svg>';
2>

Exercise 05

Write a PHP file called myfirst.php. The file should contain a function square() with 2 input
parameters wi dt h and hei ght . In the function the area of the square should be calculated. The
result should be a SVG file with a drawn square and the area as text below the square.
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4 Client-Server Communication
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PHP is used as a server interface (like ASP (Active Server Pages) or Perl) between the server
software (e.g. apache) and the server extension (e.g. a database). If the server gets a request of a
client the embedded PHP code will be executed. On the server a PHP interpreter filters the whole
PHP code from the surrounding SVG or HTML and executes the instructions. The result will be
transformed into pure SVG or HTML and sent back to the client. The advantage is that the user can
keep his standard browser without installing special plug-ins. Only the server has to interpret the
scripting language.

The disadvantage is that all SVG or HTML files need to be filtered, even if no PHP code is in it.
That's why it is better to use a *.PHP file extension, so that the server only tries to filter these
particular files. A second disadvantage is that a permanent connection to the server is necessary.

May be it is important to know that we use the package WAMPPZ2 as the local server (download:
www.apachefriends.org/wampp-en.html). It runs under Windows and includes an well-documented
Apache server, the latest stable version of a MySQL database, PHP and Perl.

To use SVG with other browsers than the Internet Explorer (Netscape, Motzilla, ...), the mime type
needs to be defined in the apache configuration file mime.types (apache/conf/mime.types). You
can easily put i mage/ svg+xn svg svgz in it (in the image section).

4.1 Getting data on the client

An important task on the client side is the import of data from a XML file in SVG.

4.1.1 Request from SVG Client

In order to get the data from a XML file the file has to be loaded with the function get URL()
(requires a SVG viewer). The first input parameter is the name of the XML file, the second the
name of a callback function.
SVG file:
<svg id="svgmap" x="0" y="0" wi dt h="500" hei ght="500">

<script xlink:href="request.es" type="text/ecmascript" />

<rect x="10" y="10" height="10" w dth="10" onclick="getFile (evt, 'test.xm"')" />
</ svg>
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ECMAScript file request.es.
var svgdoc;
var svgnap;
function getFile (evt,url)
svgdoc = evt.get Target (). get Owmer Docunent () ;

svgmap = svgdoc. get El enent Byl d("svgmap") ;
get URL (url, parseFile);

4.1.2 Response to SVG Client

After receiving the data from the file, the content of the file needs to be processed by the function
parsexM.() (currently non-standardized). The first input parameter is the content of the file
received from the get URL() function, the second is the SVG document. If the object "group" would
be appended to the SVG document "svgdoc", it would be appended outside of the SVG tags. That
is why we use an id for the SVG root element and append it there.

Ecmascript file request.es.
function parseFile (object)

i f (object.success)
var xm doc = parseXM. (object.content, svgdoc);
var nodes = xm doc. chi | dNodes; // get nodeli st of docunent
for (var i = 0; i < nodes.length; i++)

var group = nodes.iten(i);
svgmap. appendChi |l d(group); // append the data to the SVG docunent
}

}

el se
alert("loading data failed");

}

Exercise 06

To get used to get URL() and parsexm (), the XML content of a the files Population91.xm/l and
Population91/egend.xm/ should be loaded and displayed as circles in our SVG map respective in
our SVG legend. Also basic interactivity like the layer control and a tooltip displaying the number of
inhabitants should be implemented. The two files should exist in our work folder and contain a
group Population91 with the circle definition, style attributes and the call of the tool Tip()
function respective the circle for the legend. To handle the tooltips a complete JavaScript
toolTip.js exists in our folder. You must reference this script in the script section of our SVG file.
Furthermore a file called tooltip.xml exists in your folder. Copy the content of this file at the end
of our SVG file to enable the tooltips.

At first we have to create a new group of checkboxes for the thematic layer control. We can copy
the one from the base map layer control and fit it to our needs. After a click on one of these new
checkboxes in our SVG file, a JavaScript function getData() should now be executed with the
following input parameters: mouse event (evt), name of the corresponding group (layer), file name
of the file for the map (filel) and file name of the file for the legend (file2). The function get Dat a()
should open a new function request () which handles the loading of the XML files with get URL()
and calls the two callback functions cal | backmap() and cal | backLegend(). These functions parse
the XML content of the files with parsexm () and append it with appendchild() to the SVG map
respective the SVG legend. These functions can be written in a new file getData.js. Don't forget
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to reference this script in the script section of our SVG file and to create a new variable svGLegend
in the file globals.js, which gets the element | egend from our SVG file.

SVG file getData() Population91.xml
includes a
checkbox with request() < Population91legend.
call of < L |
getData() i, (——| xm
€ callbackMap()
callbackLegend()

You can use the following structure for your file getData.js.
function getData (evt,layer,filel,file2) // get data
{

var checkBox = evt.target;
var checkBoxFill = checkBox.getAttribute("fill"); // get fill of checkbox
if () // if highlighted

{

turn checkbox off
) /] if layer exists

/1 hide |ayer

}
else // if not highlighted

/1 higlight checkbox
if () /1 if layer exists

/'l show | ayer
}
else // if layer does not exists

/1 call function to |oad additional data

}

function request (layer,filel, file2) // sending the request to a webserver
/1 getURL for the map
/1 getURL for the |egend
function cal | backMap(obj)
{

var nsg;
i f(obj.success)

nmsg = obj.content;
/'l parse XM
/'l get nodelList of docunent
for () // loop for root el enent
if () // request of the group el ement

// allocation of the nodelist to a variable
br eak;

el se

/1 alert

}
/1 append new | ayer to svg map
el se

/] alert
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function cal | backLegend(obj)

/'l same content |ike callbackMap, but appending of the |layer to svg | egend "Il egend"

4.2 Getting data on the server

4.2.1 Files

An important task of PHP is the work with files, because often a database is not installed or
available. On the other hand, with an increasing number of files the overview get lost.

Open a file
To open a file, the file name, the complete file path and the mode of opening is used. The function
is called f open() .

mode | description

r read a file

r+ read and write a file

w read a file (if the file does not exist, it will created; existing data will overwrited)

w+ read and write a file (if the file does not exist, it will created; existing data will overwrited)

a write a file (new data will be added at the end of the file; if the file does not exist, it will
created)

a+ read and write a file (new data will be added at the end of the file; if the file does not exist, it
will created)

<?php

$open = fopen ("/test/test.dat", "w");
?>$open2 = fopen ("http://ww.test.dat", "r");
Read a file

To create a new file, the mode needs to be set to "w+".
To read a file line by line, the function f get s() is used. The first parameter in the brackets is the

pointer to the open file, the second is the length of still to be read signs in byte.
<?ph

grgad = fgets ($open, 1028);
?>

A special function f get csv() was created to read a csv file. It's result is an array with the data.

Write a file

To write a file, it has to be opened in the correct mode. The function fwite() can be used to write
data in a file at the pointer position. The first parameter in the brackets is the pointer to the open
file, the second is the string to be written.

<?php
$text = "this is a text.";
$wite = fwite ($open, $text);
2>

Close a file

After the file operations the file needs to be closed. The function f ¢l ose() can be used.
<?ph

gclpose = fcl ose ($open);
2>
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End of file and check of file existence

Another useful function is feof (). If the end of the file is reached, it returns the value "true" (in
PHP: 1). A further function is file_exists() for control structures. Other functions exist for the
work with directories.

4.2.2 Databases

If the data needs to be well structured and a lot of data needs to be inserted and constantly
updated, a database is the right choice. If the database Microsoft Access should be used, you are
limited to MS Windows. Then all applications in the system get access to the database with ODBC
(Open database connectivity). ODBC is an database interface.

If the database MySQL should be used, it is not necessary to choose a specific platform. MySQL is
open source, free and intensively used. It has a high performance and is available for a lot of
platforms. MySQL was originally developed to handle very large databases much faster than
existing solutions and has been successfully used in highly demanding production environments for
several years. Though under constant development, MySQL today offers a rich and very useful set
of functions. The connectivity, speed, and security make MySQL highly suitable for accessing
databases on the Internet.

To get access to the data and communicate with the database, the standard language SQL
(Structured Query Language) is used (implemented in almost all databases).

Introduction in SQL
SQL are usally written in capital letters and completed with a semicolon. An important command is

the SELECT command, which selects in the following examples all data from a table in a database:
SELECT * FROM t abl e_nane;

This command can also be used:
SELECT col um_nane_1, colum_nane_2, ... FROM tabl e_nane;

Often a condition is used to limit the output:
SELECT * FROM t abl e_name WHERE condi ti on;

Another condition compares the database content with a search string (‘% and %' are necessary):
SELECT * FROM t abl e_nane WHERE col umm_nane LIKE ' %search_string%;

We can advance a request with "OR" and "AND":

SELECT * FROM t abl e_name WHERE col umm_nane_1 = content_1 OR col um_nane_2 LI KE

' Usearch_string%;

It is also possible to sort the data:

SELECT * FROM t abl e_nane ORDER BY col umm_nane_1;

table "canada" in the database "svgopen":

Id Cities

1 Vancouver
2 Edmonton
3 Toronto
SQL statement:

SELECT * FROM canada;

SELECT Cities FROM canada WHERE Id = 1;
SELECT Cities FROM canada WHERE Citi es
SELECT Cities FROM canada WHERE 1d = 2

KE ' %ont 0% ;

LI KE
OR Cities = 'Vancouver';
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Result:

all data

Vancouver

Ednont on, Toront o
Ednont on, Vancouver

SQL syntax and PHP code can be combined (this is often necessary).
<?php

$search = "vanco";

$query = "Cities";

$page = 3;

$sql = "SELECT ". $query." FROM canada WHERE | d = $page;";

$sql 2 = "SELECT ". $query." FROM canada WHERE Cities LIKE '% . $search."%;";
?>

w

Result:

Toronto
Vancouver

Connection to a MySQL database

To connect a MySQL database with PHP, the server name or ip address, the user name and the
password (empty, if they do not exist) are necessary. The function nysql _connect () creates a
connection from this parameters. A second function nysql _sel ect _db() contains the name of the

database and the data of the nysql _connect () function.
<?php
$server = "l ocal host";
$user = "";
$password = "";
$connection = nysqgl _connect ($server, $user, $password)
nysql _sel ect _db ("canada", $connection);
2>

The connection can be checked with an if-statement.
<?ph
pr(!connection)

echo "no connection possible";
exit;

}

?>

SQL request

Furthermore a SQL request needs to be posed.
<?ph

$sql = "SELECT Cities FROM svgopen";
?>

Execution of a request to a MySQL database
The function nysql _query() executes the request after building the connection to the database.

The result will be written to an array and can now be used for further processing.
<?php

$result = nmysql _query ($sql, $connection);
?>

Free memory and close connection to MySQL database
The function nysql _free result() clears the memory of the variable $result, and mysql _cl ose()
closes the database connection. Of course these commands should be used after the processing of

the results.
<?php
nysql _free result ($result);
nysqgl _cl ose ($connection);
?>
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Processing of the result
The often used function nysql _fetch_array() reads out one dataset from the result and stores it in
an array. So a loop is needed to read out all datasets. As index of the resulting array the name of
the column can be used.

<?php
while ($cities = nysql fetch array ($result))

2>

echo $cities['nanme'];

Another function is nysql _fetch_row() . It reads out one record at the time like
nysql _fetch_array() and stores it in an indexed array (the values can only activated with the key

of the array, not with the name of the column).
<?php
while ($cities = nysqgl _fetch_row ($result))

?>

echo $cities[O0];

The number of the resulting datasets can be queried with nysql _num rows(). The argument is the

result of nysql _query (in this case: $resul t).
<?php

?

Exercise 07
Create a PHP file, which reads out the names of the provinces in the table population of the
MySQL database canada. The result should be ordered by the id, stored in an array and printed
out on screen.
In this figure you can see the table:

id
24
61
12
47
43
10
55
13
11
60
45
35

name
Cluehec

Marthwest Territories

Mova Scotia

Saskatchewan

Alberta

Mewfoundland and Labrador
Britizh Columbia

ey Brunswick

Prince Edward Island
Yukon Territary

Manitoba

Cintario

echo nysgl _numrows($result);
>

drea

1357743
2066569

52817
556561
639957
370501
926452

71356

S6E4
474707
5519358
907656

centerx
8307270
5516515
9284919
4789908
3916219
8502109
2848965
524540
9166039
2754843
5747913
BEE3221

centery
6235947
4303401
7340703
B450750
6336164
5533002
6053504
7263150
7165045
4054154
6531751
7281801

pop1991
EE959E3
57549
99542
2985525
2545553
568474
3282051
723500
129765
20797
1091342
10054535

pop1996
7138795
B4402
09252
99037
2B9E526
551792
3724500
733133
134557
J07EG
1113398
10753573

popdens1991
£.08
0.03
17.01
1.69
3.98
153
3.54
10.14
2283
0.0
1.98
11.11

popdens1996
£.26
0.03
17.18
1.69
4.21
1.49
4.02
10.34
2367
0.0
202
11.85
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5 Dynamic map creation with PHP and MySQL
5.1 Loading additional data and creation of thematic layers
5.1.1 Parameter transfer

It is often necessary to transfer parameters between SVG or HTML and PHP or between two PHP
files. PHP offers an easy way to do this:

test. php?var1=1

An "&" is needed to separate two or more parameters:

test. php?var 1=1&var 2=t ext

After the transfer the parameters exist as a variable in the target file and can be used like usual
variables ($var 1; $var2). You do not need to define the variable in the target PHP file.

If the parameters will be called in a SVG file the abbreviation &anp; instead of & should be used
because XML can't handle this sign.

5.1.2 Dynamic creation of a choropleth layer (Exercise 08)

This exercise deals with the loading of a population density theme of the provinces in 1996 to our
SVG map. We realize it with using a choropleth layer which should contain 3 different classes.
These classes should be explained in the legend. Also a tooltip event should be embedded.

The loading of the data happens with the same workflow like in the former exercise (loading of a
XML file). Therefore, we can use an onclick-event on a checkbox as an activating event and the
JavaScript function get Dat a() . Compared to the former exercise, the thematic layer will be created
dynamically with a PHP script. Therefore the third and fourth parameter which are passed to the
function are different. These are no longer the name of prepared XML Files. Now they contain
URL's of the corresponding PHP Routines. Such a function call with the new parameters could look
like the following lines:

oncl i ck="get Dat a( evt, ' Popdens96',

' popdens96. php?bor der 1=15&anp; bor der 2=5" ,
' popdens96l egend. php?bor der 1=15&anp; bor der 2=5")

The first parameter is assigning the event, the second one the name of the layer (Popdens96). A
PHP function with its own parameters borderl1, border2, colorl, color2 and color3 is the third
parameter which is assigned to get bata(). The last one is another PHP function with its own but
similar parameters.

First create one PHP file called popdens96.php. Develop routines which are fetching the
population density (1996) — column called popdens1996 (see figure of the table before) - of the
table population within the database camada. To classify the values you can use three SQL
statements with different conditions like within these lines:

SELECT * FROM popul ati on WHERE popdens1996 > $border 1;

SELECT * FROM popul ati on WHERE popdens1996 <= $border1 AND popdens1996 >= $border 2;
SELECT * FROM popul ati on WHERE popdens1996 < $bor der 2;
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Save the results to three variables called result1, result2 and result3. Now, PHP can begin to
write SVG content. This content has nearly the same structure as the XML file before
(Population91.xml). Create the XML header and the root element (which is <g>) by using the
echo command:

echo '<?xml version="1.0" encodi ng="i so- 8859-1"?>";
echo '<g id="Popdens96" onnpuseout="tool Ti p(evt)">";

The value of the attribut id of the root element has the same name like the assigned layer
(Popdens96). In order to handle the tooltip the onmouseout-event was added.

To distinguish between the certain classes one can use PHP's while statement and
nysql _fetch_array function. For each result one whi | e statement is necessary.

To create the SVG choropleth map, each province has to be instantiated by a <use> element and
colored according to the corresponding value. PHP should create these instances with the
appropriate color, the xiink:href reference and a onmousemove-event. This event calls the
tool Tip() function with the following parameters: the event and the value of the population
density 1996. One created SVG use-element could look like this:

<use xlink:href="#24" fill="rgb(0,100,0)" onmousenove ="tool Ti p(evt, 7138795)"/>

Don't forget to close the <g> Element, otherwise the created layer can not be handled.

For dynamically creating a simple legend (like Population91legend.xml), create another PHP file
named popdens96/legend.php. Here it is not necessary to connect to the database because all
parameters will be assigned by the get Dat a() function call. Rectangles filled with the three colors
of the choropleth map and corresponding text descriptions should be created. Use the
abbreviations for the special signs like "<" (& t;) and ">" (&gt ;).

5.1.3 Dynamic creation of a new layer with circles (Exercise 09)

This exercise deals with the loading and visualizing of the number of inhabitants 1996 to our SVG
map. We implement it using proportional circles. The color of the circles should be explained in the
legend.

The loading of the data happens with the same workflow like in the former exercise with the
choropleth layer. We use the onclick event to start the call of the function get bat a() with the four
parameters (event, layer name Pop96, PHP file for the map, PHP file for the legend). There is a
need to create two PHP files pop96.php and pop96legend.php and assign in this case only one
parameter color4. The PHP file pop96.php should contain a database connection with a SQL
statement, which selects all data from the table population. Save the results to the variable called
result4. After that the SVG content should be written out. This content has the same structure as
the PHP file popdens96.php before. Create the XML header and the root element (which is <g>)
by using the echo command. The value of the attribut id of the root element has the same name
like the assigned layer (Pop96). Also the tooltip should be added like in the PHP file
popdens96.php before.

As a next step the result needs to be processed like in the exercise before. To calculate the radii of
the circles, use the following commands:

$radi us = round(sqrt(($var[' popl996'])/pi())*300);
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This is the same calculation used to calculate the radii of the XML file Population91.xml.

Now the SVG circles should be created with the appropriate color, the calculated radius and the
value of the population 1996 in the t ool Ti p() function. We also need the cx and cy attributes to
place the circles at the correct position in the map. In the database (see figure of the table before)
we can find the two columns centerx and centery, which give us the position of the circles in the
map. One created SVG circle could look like this:

<circle cx="8307270" cy="6235947" r="452229" onnousenove="t ool Ti p(evt, 7138795) "
fill="rgb(150,50,50)" />

Don't forget to close the <g> Element, otherwise the created layer can not be handled.

For the simple legend, create another PHP file named pop96/egend.php. In this case it is not
necessary to connect to the database because all parameters will be assigned by the get Dat a()
function call. Create one circle with the appropriate color.

Our dynamically created thematic SVG map is now ready.
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6 Links

ECMA262 Standard
SVG @ w3.org
SVG @ Adobe
wampp

carto.net

SVG wiki

SVG developers
PHP net

MySQL com

http://www.ecma-international.org/publications/files/ecma-st/Ecma-262.pdf
http://www.w3.0rg/Graphics/SVG/Overview.htm8
http://www.adobe.com/svg/viewer/install/main.html
http://www.apachefriends.org/wampp-en.html

http://www.carto.net

http://www.svg.org/wiki/

http://groups.yahoo.com/group/svg-developers/

http://www.php.net

http://www.mysgl.com
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