Chapter 7

Map Mashups

7.1 Introduction

The term mashup was yrst used for a movement in pop music that involved the
digital mixing of songs from different artists and genres. In technology, the term is
used for a melding of web resources and information. A mashup combines tools and
data from multiple online sources.

Mashups are an integral part of what is commonly referred to as Web 2.0.
Introduced in 2004, Web 2.0 represents a variety of innovative resources, and ways
of interacting with, or combining web content. In addition to mashups, Web 2.0 also
includes the concept of wikis, such as Wikipedia, blog pages, podcasts, RSS feeds,
and AJAX. Social networking sites like MySpace and Facebook are also seen as
Web 2.0 applications.

Central to mashups are Application Programming Interfaces (APIs), online
libraries of functions that are made available at no cost to website designers. Many
different API libraries have been written for the user-driven web. APIs provide the
tools to facilitate the fusion of data and resources from multiple web resources by
providing tools to acquire, manipulate and display information. The most common
mashup application involves mapping.

In a strict sense, a map mashup combines data from one website and displays it
with a mapping API. The term has come to be used for any mapping of data using
an API, even data supplied by the user. It should not be surprising that maps are a
central component of mashups. There is a great deal of data available through the
web with a locational component. The web has already brought interaction to maps.
The relative ease of overlaying all types of information with online mapping tools
has further transformed cartography from a passive to an active enterprise.

The major online mapping sites present a common and recognizable depiction
of the world. Overlaying features on top of these maps provides a frame of refer-
ence for the map user. A particular advantage for thematic mapping is the ability
to spatially reference thematic data. In the past, thematic maps have limited the
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display of spatial reference data such as the location of cities and transportation
networks, leaving it up to the user to put the data in context.

This chapter demonstrates the use of the Google Maps API, the most commonly
used API for mapping. Other APIs exist for other online mapping, including those
from Yahoo and Microsoft, and most are in a continual state of development. Most
APIs are designed for use with a variety of programming languages. JavaScript will
be used here because it does not require a separate authoring program. Before exam-
ining mashup procedures with Google maps, it is important to examine JavaScript
programming in more detail.

7.2 JavaScript

JavaScript, introduced briepy in the last chapter, is a compact, object-oriented
language for developing client-side applications. JavaScript statements are embedded
in, or referenced from, an HTML page and are executed when the browser page is
opened. This was initially viewed as a problem because it slowed down the execu-
tion of the program but computers are now faster and this is no longer considered
a major disadvantage. JavaScript, in varying degrees, is used by almost all web
pages.

Programming languages are either compiled or interpreted. A compiled program-
ming language generates a separate executable yle (.exe yle) for a speciyc computer
type and processor. An interpreted programming language is compiled and executed
in the same step and does not create an executable version that is dependent upon
a speciyc computer. Compiled computer languages such as C++ and Java generate
code that runs faster but interpreted languages and are more transportable. JavaScript
is an interpreted programming language that is used primarily to add interactivity
to web pages. JavaScript code is compiled and executed by the browser in a single
step.

Originally developed by Netscape for its Navigator 2.0 browser, the language was
a cornerstone of the fibrowser waro of the late 1990s. Microsoft developed its own
version called Jscript that was largely incompatible. Separate versions of JavaScript
had to be written for the Netscape Navigator and Microsoft Explorer browsers. The
third release of Netscapebs JavaScript became sanctioned by ECMA, an international
standards body. Even with the standard version, there are still incompatibilities in the
support for JavaScript between the different browsers. It is often a challenge to author
JavaScript code that can gracefully adapt to differences in JavaScript support.

From a commercial standpoint, the major disadvantage of JavaScript is that the
code is open and readable. Anyone can view the JavaScript code by simply choosing
Page Source or View Source from the browser. This, combined with the lack of a
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debugging program and slow processing speeds, has limited the acceptance of the
language, although most major websites use some form of JavaScript. The language
is ideal for educational purposes because the code is freely accessible and functions
can be easily integrated.

7.2.1 JavaScript within the body of an HTML document

HTML yles are split between a head and a body. JavaScript code is usually in the
form of functions within the head of an HTML document, or placed in an external
yle referenced in the head. In the yrst two examples demonstrated here (Figures 7.1
and 7.2), the JavaScript code resides in the body of the HTML yle.

Calculations can also be done within the script, as shown in Figure 7.2. Both of
these examples do not use a JavaScript function but rather deyne a script within the
HTML code. By itself, HTML is simply a page formatting language. In combina-
tion with JavaScript, the HTML page can execute computer code.

Code Result

<htmi>

<body> 'O Mozilla Firefox

This is a normal HTML document. Fle Edt Vew Go Bookmarks Tt

<br> = =

<script type=""text/javascript’> 5;1 xﬁ
document.write(“This is JavaScript!”)

</script> This is a normal HTML document.

<br> This is JavaScript!

Back in HTML again. Back in HTML again.

</body>

</html>

Fig. 7.1 JavaScript code within HTML. The middle line of text is written by JavaScript.

Code Result
<html> X=4
<body>

<script type=""text/javascript'>
var x = 2 * 2
document.write(""x = ", X)

</script>

</body>

</html>

Fig. 7.2 A calculation is performed with these JavaScript statements within the body of an
HTML yle.
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7.2.2 Deyning JavaScript functions in the head of an HTML document

Functions are the fundamental building blocks of JavaScript. A function is a proce-
dure T a set of statements that performs a speciyc task. A function deynition has
four parts:

A The word function

A A unique function name.

A A comma-separated list of arguments in parentheses.

A The statements in the function in curly brackets.

Deyning the function speciyes what will happen when the function is called.
Calling the function actually performs the speciyed actions with the indicated argu-
ments. Functions are generally deyned in the HEAD part of an HTML document.
This assures that all functions are deyned before any content is displayed.

The example in Figure 7.3 deynes a simple function in the HEAD section of an
HTML document. The function is then called in the BODY of the document. The
function square takes one argument, called number, and the function consists of
one statement:

return number * number

that indicates it should return the argument of the function multiplied by itself. The
return statement speciyes the value that is returned by the function.

7.2.3 Specifying a yle of JavaScript code

Rather than embedding the JavaScript in the HTML yle, either in the BODY or the
HEAD, it is possible to place the JavaScript functions within a separate yle. The
SRC attribute of the <SCRIPT> tag speciyes the external yle where the JavaScript
code can be found. Figure 7.4 shows the external yle called 7-4common.js and how
it is referenced in the HEAD part of an HTML document. The external JavaScript
yle may contain multiple functions but no HTML code.

The external yle that contains JavaScript functions can be on the same computer
as the HTML yle as shown in Figure 7.4, or it can be on another computer or
server. This is how Application Programming Interface (API) code is distributed.
One reference to a library of APl code makes it possible for a webpage designer
to access thousands of functions, and these functions are not necessarily written
in JavaScript. Google Maps also implements a tracking system so that the code
can only be accessed if the user has acquired the numeric key, as shown in Figure
7.5. This key is associated with a server and will only work if the Google Map yle
is accessed from that server. To aid in debugging, the Google Map API will work
locally on a computer without the need to transfer the code to a server. In order for
others to see the map, the code must be reside on a server.
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Code Result
<HEAD> The function returned 25.
<SCRIPT LANGUAGE="JavaScript'> All done

function square(number) {
return number * number

3
</SCRIPT>
</HEAD>
<BODY>
<SCRIPT>
document.write(""The function

returned ", square(5), ".")
</SCRIPT>
<P>All done.</P>
</BODY>

Fig. 7.3 This function squares the number passed to it by a call to the function.

Code

function square(number) {
return number * number

}

<HEAD>
<TITLE>Referencing a ple of functions</TITLE>
<SCRIPT SRC="7-4common.js'>
</SCRIPT>
</HEAD>
<BODY>
<SCRIPT>
document.write('The function returned ", square(5), ".'")
</SCRIPT>
<P>All done.</P>
</BODY>

Fig. 7.4 A function is placed into an external document, 7-4common.js. The function is then

referenced from the HTML yle with <SCRIPT SRC="'7.4common.js'>.

Code

<HEAD>
<TITLE>Google Maps JavaScript APl Example</TITLE>

<SCRIPT src="http://maps.google.com/maps?ple=api&amp;v=2&amp;key
=ABQIAAAAb134ugMrdpU6PDUUMbG_sBSUKehbpOxbCYMATE I prAqU4 jz5qRRTwsKJIb

Zd_6VodHLp4Qg4BhQcKOog™
type=""text/javascript'"></SCRIPT>
</HEAD>

Fig. 7.5 Implementing a call to the API from Google Maps using a numeric key. The key
is provided by Google through an online application process. The numeric key shown here is

assigned to a speciyc server.
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7.2.4 Variables

In contrast to other programming languages, JavaScript variables do not need to
be deyned before they are used. Variables may begin with upper or lower case A
through Z and the "'_" character. The remaining characters can consist of these same
characters and the numbers 0 through 9. Variable types include:

A Integers T Whole numbers.

A Floating point T Such as 3.14, -3.14, 314e-2

A Boolean values T true or false

A String values or text - May be enclosed by single * or double ** quotes. The \*
or \"* sequence of characters will insert a quote character into a string.

The type of the variable is determined when it is yrst used by the variable type
that is assigned. Therefore, the example:

var example_var=3

creates an integer variable. The variable can subsequently be changed to a poating
point value:

example_var = 3.14

Or, it can also be changed to a string:
example_var = "Text associated with the example var variable"

Note that that keyword "var is used to initially deyne the variable. When refer-
encing the variable after it is deyned, or changing its value, the keyword *var' is no
longer needed. JavaScript also includes conversion functions that change variables
from text to numbers, numbers to text, and poating point to integer.

7.2.5 Arrays

Arrays are a very important part of any programming language. Just think of an
example where you want to store 100 different names. You could deyne 100 separate
variables and assign the different names to each but this would be very complicated.
Arrays can be seen as many variables bundled together that can be accessed through
one variable name and a number.

Arrays of multiple values may be deyned for any of the variable types but they
must be declared before they are used. For example:

Car = new Array (4)
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would deyne an array Car with four elements. Arrays in JavaScript are zero indexed
so the elements of this array would referenced with the number 0 to 3. The elements
of the array would be deyned in this way:

Car[0] = "Toyota"

Car[1] = "Honda"
Car[2] = "Volkswagen
Car[3] = "Volvo"

The array may also be deyned and populated in a single step:
Car = new Array("Toyota®,“"Honda", "Volkswagen®, "Volvo*®)

In addition, the array size may be expanded by simply adding additional values. The
following statement would increase the array to six values:

car[5] = "BMW"

And, arrays may also contain different variable types. The following statement
would place a number into the yfth array element:

Car[4] = 3.14

Finally, arrays may also be nested or two-dimensional so that each array element
may have its own array. The following statement would deyne subtypes for the yrst
array element:

Car = new Array(“Toyota®,new Array("Camry®,"Corolla®, "Prius®))
The following line would write fiPriuso.

Document.write(Car[0][2])

7.2.6 Objects

Obijects are combinations of functions and data all packaged under a single name.
Each object has properties, methods, and event handlers. An object named car, for
example, would possess properties such as make, model, year, and color. Methods
might be attributes like 6god and dstopd. An event handler includes pressing a button
or moving the mouse over a link. The mouseover JavaScript event handler was used
in the previous chapter to control the display of maps.

JavaScript incorporates several built-in objects. Table 7.1 describes the Date
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Table 7.1  Adescription of the built-in JavaScript Date object.

Object Properties Methods Event Handlers

Date none getDate none
getDay
getHours
getMinutes
getMonth
getSeconds
getTime
getTimeZoneoffset
getYear

parse
prototype
setDate
setHours
setMinutes
setMonth
setSeconds
setTime
setYear
toGMTString
toLocaleString
uTC

object that includes the getDate, getDay, getHours, etc., methods These are used
in the script in Figure 7.6 to determine the current time. Note how the function Time
calls the Addzero function to add a zero in front of numbers that are less than 10.
This demonstrates how functions can themselves call other functions.

7.2.7 Conditional if Statement

The if statement is used to evaluate a certain condition and, if the condition is true,
certain steps are performed. The example in Figure 7.7 writes fiGood Morningo if
the current time is before noon and iGood Afternoono if the time is after 12 PM.

The example in Figure 7.8 uses the if statement to convert the time to an AM or
PM. A iPMOo is assigned if the time is greater than or equal to 12, otherwise an AM
is printed after the time. In addition, since hours are deyned between 0 to 24, then
12 is subtracted from the current time if the time is greater than 12.

7.2.8 Recursion

In the example in Figure 7.9, the JavaScript function CalculateDays computes
the number of days before or since a certain date. The current date is subtracted
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Code Result
<script type="text/javascript'> 19 hours 23 minutes
function Time() 06 seconds
{

var currentTime = new Date()

var hours = currentTime.getHours()
var minutes = currentTime.getMinutes()
var seconds = currentTime.getSeconds()

// call the AddZero function to add a

// zero in front of numbers that are less
// than 10

hours = AddZero(hours)

minutes = AddZero(minutes)

seconds = AddZero(seconds)

// write out the time
document.write(*'<b>" + hours + ' hours
' + minutes + " minutes " + seconds + "
seconds </b>")

}

function AddZero(i)

</script>
</head>

// call the Time function
<body onload="Time()">
</body>

Fig. 7.6 Calling the built-in Date object to determine the current time.

Code Result
<script type="text/javascript'> If it is before 12
var d = new Date() Good Morning
var time = d.getHours()
Ef (time < 12) If it is after 12
document.write(*'<b>Good morning</b>'") Good Afternoon
¥
else
{
document.write(*'<b>Good Afternoon</b>")
¥
</script>

Fig. 7.7 This function writes iGood Morningo if the time is less than 12. Otherwise, it writes

fiGood Afternoono.
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Code Result
<script type="text/javascript'> 7:54 PM
function Time2()

{

var currentTime = new Date()
var hours = currentTime.getHours()
var minutes = currentTime.getMinutes()

var sufpx = "AM";
it (hours >= 12) {
sufpx = "PM";

hours = hours - 12;
3

if (hours == 0) {
hours = 12;

3
if (minutes < 10)
minutes = "0" + minutes
document.write('<b>" + hours + ":" +
minutes + " " + sufpx + "'</b>")

1

</script>

</head>

// call the Time2 function
<body onload="Time2()"">
</body>

Fig. 7.8 Converting the time to AM or PM using a conditional if statement.

Code Result
<script language="JavaScript'> There are 376 days before /
function CalculateDays() { since January 19, 2009.

var now = new Date();
var theevent = new Date(*'Jan 19 2009
12:00:01");
var seconds (theevent - now) / 1000;
var minutes seconds / 60;
var hours = minutes / 60;
var days = hours / 24;
days = Math.round(days);
document.write(""There are ', days, "
days before / since January 19, 2009.')
ks
</script>
</head>
<body onload="CalculateDays()">
</body>

Fig. 7.9 Calculating the number of days before or since a certain date.
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Code Result

<html> Countdown To January 19,

:heat_bt L ANGUAGES" JavaSer o™ 2009, at 12:00:

scrip ="Javascrip

// The function update is called by TOﬂffFonn

// itself to constantly update the values — ays

// for days, hours, minutes, seconds __Hours

var now = new Date(); __Minutes

var theevent = new Date(*'Jan 19 2009 ___Seconds
12:00:01");

var seconds = (theevent - now) / 1000; (These numbers are

var minutes = seconds / 60;

var hours = minutes / 60;

var days = hours / 24;
ID=window.setTimeout(*'update();", 1000);

function update() {
now = new Date();

continuously updated on the
webpage.)

seconds = (theevent - now) / 1000;
seconds = Math.round(seconds);
minutes = seconds / 60;

minutes = Math.round(minutes);
hours = minutes / 60;

hours = Math.round(hours);

days = hours / 24;

days = Math.round(days);
document.forml.days.value = days;
document.forml.hours.value = hours;
document.forml.minutes.value = minutes;
document.forml.seconds.value = seconds;

//this function calls itself to update
the time
ID=window.setTimeout(*'update();"',1000);
3

</script>

</head>

<body>

<p>Countdown To January 19, 2009, at
12:00:</p>

// forms are used to display the values
<form name="forml'><p>Days <input
type=""text"” name="days" value="0"
size="3"> Hours<br>

<input type="text" name="hours" value="0"
size="4"> Minutes<br>

<input type="text" name="minutes"
value="0" size="7"> Seconds<br>

<input type="text" name='"seconds"
value="0" size="7"></p></form>

</body>
</html>

Fig. 7.10 Calculating the number of days, minutes, and seconds before or since a certain date
and time. The numbers are continuously updated on the webpage by placing a call to the function
*update* within the function. This programming method is called recursion.
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from a date deyned as theevent. This number is divided by 1000 to determine the
number of seconds to/from the theevent. The number of minutes, hours, and days
are computed from the number of seconds. Finally, the function CalculateDays is
called in the body deynition statement.

What if we wanted to also display minutes and seconds and constantly update
these values? The code in Figure 7.10 computes and displays the days, hours,

Math Object Methods

Method Description

abs(x) Returns the absolute value of a number

acos(x) Returns the arccosine of a number

asin(x) Returns the arcsine of a number

atan(x) Returns the arctangent of x as a numeric value between -Pl/2 and PI/2
radians

atan2(y,x) Returns the angle theta of an (x,y) point as a numeric value between -PI
and Pl radians

ceil(xX) Returns the value of a number rounded upwards to the nearest integer
cos(x) Returns the cosine of a number

exp(x) Returns the value of Ex

yoor(x) Returns the value of a number rounded downwards to the nearest integer
log(x) Returns the natural logarithm (base E) of a number

max(x,y) Returns the number with the highest value of x and y

min(x,y) Returns the number with the lowest value of x and y

pow(X,y) Returns the value of x to the power of y

random() Returns a random number between 0 and 1

round(x) Rounds a number to the nearest integer

sin(x) Returns the sine of a number

sqrt(x) Returns the square root of a number

tan(x) Returns the tangent of an angle

toSource() Represents the source code of an object
valueOf() Returns the primitive value of a Math object

Fig. 7.11 JavaScript internal math objects.

Math Object Properties

Property Description

E Returns Euler's constant (approx. 2.718)

LN2 Returns the natural logarithm of 2 (approx. 0.693)
LN10 Returns the natural logarithm of 10 (approx. 2.302)
LOG2E Returns the base-2 logarithm of E (approx. 1.414)
LOG10E Returns the base-10 logarithm of E (approx. 0.434)
Pl Returns PI (approx. 3.14159)

SQRT1_2 Returns the square root of 1/2 (approx. 0.707)
SQRT2 Returns the square root of 2 (approx. 1.414)

Fig. 7.12 JavaScript internal math object properties.
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Code

<html>
<head>
<script type="text/javascript" src="haversine.js'"></script>
</head>

<body>

<form name="f" action="none!"'>

<p>
Lat 1: <input name="latl" value="53 09 02N" size="12">
Long 1: <input name="longl" value="001 50 40W" size="12">

</p>

<p>
Lat 2: <input name="lat2" value="52 12 17N" size="12">
Long 2: <input name="long2" value="000 08 26E" size="12">

</p>

<p>

<input type="button" value="Calculate distance"
onClick="result.value = LatlLon.distHaversine(f.latl.value.
parseDeg(), f.longl.value.parseDeg(),
f.lat2.value.parseDeg(), f.long2.value.parseDeg())-
toPrecision(4) + " km"">

<input name="result" value="0" size="12">

</p>

</form>

<p>Haversine script © 2002-2008 Chris Veness

<a href="http://www.movable-type.co.uk/scripts/latlong.html">

http://www.movable-type.co.uk</a></p>

</body>

</html>

<script type="text/javascript'>
/*
* Use Haversine formula to Calculate distance (in km) between
* two points speciped by latitude/longitude (in numeric degrees)

LatLon.distHaversine = function(latl, lonl, lat2, lon2) {
var R = 6371; // earth®"s mean radius in km

var dLat = (lat2-latl).toRad();

var dLon = (lon2-lonl).toRad();

latl = latl.toRad(), lat2 = lat2.toRad();

var a = Math.sin(dLat/2) * Math.sin(dLat/2) +
Math.cos(latl) * Math.cos(lat2) *
Math.sin(dLon/2) * Math.sin(dLon/2);

var ¢ = 2 * Math.atan2(Math.sgrt(a), Math.sqrt(1-a));
var d = R * c;
return d;

3

</script>

Fig. 7.13 This HTML example uses forms to input latitude and longitude values. It then calls a
function to calculate the distance between the two locations.
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minutes, and seconds before/since a certain day and time. In addition, the func-
tion updates itself constantly through a feature called recursion. This is a powerful
programming technique that is not easy to understand. Essentially, a recursive func-
tion is a function that at some point of execution calls itself. In the code, you can
see the call to the function update at the end of the function. The example also
demonstrates the use of forms, a way of displaying output from a calculation. Forms
can also be used to accept input from the user.

7.2.9 Calculations

JavaScript includes a number of internal functions called Math Objects (see Figure
7.10). Most of these are trigonometric functions that might be used to determine the
distance between two points on the surface of the earth, as in Figure 7.13. Other
functions compute numbers like the absolute value or square root.

Another function included in JavaScript is a random number generator, denoted
by random(). The random number function returns a value between 0 and 1. This
means that, on average, half the values should be below 0.5 and half should be
above. The JavaScript in Figure 7.14 incorporates this into a function that links to
two different websites based on the result of the random number.

Code Result

<p>The following is an example of random Either:
link in javascript </p>
<script type="text/javascript'>
var r=Math.random() or
if (r>0.5)

{

document.write(*’<a href="http://

www .unomaha.edu®>Visit Our School*s

Website!l</a>")

}

else

{

document.write(*http://maps.unomaha.

edu/Mikep/biography.htm*>Visit Dr.

Peterson®s Homepage!</a>")

Visit our school’'s Website!

Visit Dr. Peterson’s
Homepage!

</script>

Fig. 7.14 The random number function is called initially to return a number between 0 and 1.
If the number is greater than 0.5, a link is made to one website. The function directs the user to
another website if the number is less than or equal to 0.5.
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7.2.10 User Input

Input may also be requested from the user based on prompt. In Figure 7.15, the user
is requested to enter a name. This name is then put into a question.

7.3 Online Mapping APIs

There are a number of different APIs that are designed for maps, and even third
party complimentary APIs that are built on top of the major APIs and expand
their functionality. The major mapping APIs are Google Maps, Yahoo! Maps, and
Microsoft Live Local. Other mapping APIs include Multimap Open API and Open
Street Map. They all offer similar functionality and performance, although some
tests have shown that Yahoo has slightly faster response times. The maps produced
by all three services have different appearances. Maps from Yahoo! tend to be more
colorful. The imagery offered with Microsoft Live Local is acknowledged to be the
best. Live Local also includes an oblique view option for its imagery that allows a
point to be viewed from all four cardinal directions. Google adds new features on
a regular basis. New views added since the introduction of Google Maps include
trafyc maps, street views (for larger cities) and terrain maps. Of all of the mapping
sites, Google Maps is the only service that has seen an appreciable gain in the
number of users.

7.3.1 Google Maps

Like other online interactive mapping sites, Google displays maps at multiple
scales. These maps are in raster form and have been pre-made from an underlying
vector database. Google offers 18 maps of the world at different scales varying

Code Result
<script type="text/javascript'> Please enter your name
function disp_prompt()
{ Hello Michael! How are you
var name=prompt(*‘Please enter your today?
name')
ifT (name!=null && namel!=""")
{

document.write("'Hello " + name + ™!
How are you today?')

3

3

</script>

Fig. 7.15 A JavaScript function that requests the userfs name.



