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Chapter 1:Introduction to Google Maps

A number of new geospatial viewing tools from major players in the Internet industry have
recently appeared on the scene and are taking the glewspdtby storm. Google,

Yahoo, Microsoft, and Amazon have all releasetiaseld mapping tools in the recent

past, and collectively these new players to the industry have raised the bar for Internet
mappi ng. Al t hough t hte iprr ofvui ndcet iaonnyatlh icnagp anbei| | hi
web offerings from traditional GIS vendors, their emergence has been significant in that they
have managed to capture a wider audience. Google, in particular, has ehelgadeas

of this pack with  Google Mapproduct which provides a slick, highly responsive visual
interface built using AJAX technologies along with detailed street and aerial imagery data,
and an open API allowing customization of the map output including the ability to add
application speaifdata to the map.

Many of the barriers to entry into the world of web mapping have been removed by Google
Maps.To understand how this technology has the potential to change the way web mapping
is implemented you must understand the traditional afppogawablishing dynamic maps in

a web based environment. Traditional web mapping products have relied on a sophisticated
infrastructure of data, hardware, software, and human resources.

Data for a traditional web mapping application can be broké&wondestinct categories:
base data and application specific data. Base data or background data usually includes the
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geographic region covered by the application and often itay@issich as aerial imagery
and photos, streets, and organizational lao@sd Application specific data would include
geographic data layers specific to the application being developed. For irsstaite, in
mapping application hosted by aymty might have data layers such as parcel and
subdivision boundaries, schoghliions, public office locations, and many other application
specific layerdgzach of these data layers mugbbatedloaded onto a server managed by
the organization, and updated periodic@liyh Google Maps you no longer have to worry
about obtaiimg and managing your own base data. Aerial imagery and street data is
included with Google Maps thus removing the need to obtain and manage these large data
sets. However, you are still required to manage your application speniftilataX ML

or database format

In addition to the complex data requirements of traditional web mapping products you must
also contend with hardware, software, and human resource issues. Hardware and software
must be purchased agifiectivelynanagedvhile human resmces are necessary for

managing the software installations, administering the software, and programming the web
applications. Although these requirements are not completely removed through the
introduction ofGoogle Maps, they are greatly reduced. ldexdsvstill needed to host the
application specific data and web sites, but the software requirements are essentially removed
from the equation. Google Maps is currently a free product and requires no installation or
managementioweverbecausethmoduct 1 s a programmer 0s to
either need to have some programming expertise or know someone wipeainisally

you will need skills in JavaScript and possibly another Internet programming language such
as PHP, ASP.NET, or ColdFusion

1.1What is Google Maps?

As mentioned in the introduction, Google Maps provides a highly responsive, intuitive
mapping interface with detailed street and aerial imagery data embedded. In addition, map
controls can be embedded in the product to give fudlecontrol over map navigation and

the display of street and imagery data. Additionally, users can also perform map panning
through the user of the oOarrowdé keys on a
mouse.Thesecapabilities combine togvide a compelling product, but the primaryedriv

behind i rapid acceptance as a Internet mapping viewer is the ability to customize the map
to fit application specific needs. For instance, a real estate agency might develop a web
based applicationahallows end user searching for residential properties the results of

which could be displayed on a Google Maps application. This ability to customize the map
di splay through the addition of applicatio
as a geospatial viewing tool. To get a good idea of the diversity of applications that are
possible through Google Maps, spend someatithe Google Map$laniaBlog

1.2Getting a Google Maps Key

At this time, the Google Maps APl is a free beta s@vicgernet applications that are
free to consumerHowever, Google reserves the right to put advertising on the map at any
point in the future so keep this in mind as you begin to develop Gapglapplications.
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http://googlemapsmania.blogspot.com/

Intranet applications or applications that are not publicly accessible can b created through
the Google Maps Enterprise program and Google Maps APl Premier. For more
information on Google Maps Premier pleéisk here

Before you can get started developing Google Maps applications you witligeeqg timr

an API key.When you sign up for an API key you must fypaeveb site URL thailitbe

used in your development, and you must also kav@gée Accountio get the key. A

single Maps APl Kkey i s v abaethisAQformae si ngl e
information. There are some additional limitations associated with the key including a
limited number of pages views per day (currently 500,000) and geocoding requests.
Recently, Godg also began requiring that ymalicate whether your application is using a
sensosuch as a GPS t o deGoegemaps will gerreratenigsee r 6 s |
keycode for the directory that you spewdifgn you sign up for the keyou must use this

keycode in each script that accesses the Google Maps API.

1.3Google Maps Documentation

Google also provides documentation for using its product igcfullidcocumentatioof

the classes, methods, and events available for the Google Maps objects as well as code
examples to get you started. In addition, Google provatieEsaaddiscussion grouior
additional information on using the API.

1.4Creating aBasic Google Mapwith Controls

When you sign up with Google Maps, ank&RIwill be generated. Make sure you save this
key as you will need it for all Google Maps applications that you develop for the particular
URL directory that was specifiede key should appear similar to the figure you see below.

Your key is
ABQIAALAT kD1t m22HEF2feCaDPZzRTG-HMMkhoVoE9gELN L hblpwdr08BTRSSKG HwllpHa0zqO?lvitkNCHg
This key is good for all URLs in this directory

http: -~ localhostslab/gnaps~

In addition to tle API key, Google will algenerat¢he code foan example web page

nearthe Palo Alto area in the vicinity of the Google Headquarters. You can copy and paste
the HTML and JavaScrig¢énerated into a plain text file, save it to the web server directory
you specified when you generated the key, and then display the map in your web browser.

As you begin working with the Google Maps API you will notice how easy it is to create a
basicnavigable map with just a few linesofcade.t 6 s begi n by creatin
Mapand then wedl |l expand on that by adding
markers and info windowBirst, take a look at th@sicexample map below.
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Figure 1: Basic Google Map

Letds take a | ook at the codAllthebodet was use
examples that you will see in this book will be written in JavaScript.

<ECript
Fro=
"http://maps.google. con/mapsrEile=apisv=Cckey=ABNTAARAT kD1t n2ZHEFIfeCalPExRYawlxIt50bDVI SvhEEuwm
EvwE 3ETPUHLI zAEn2 91 S5 1MEhITE 9k FeFA™
type="text/javascript' -
</script>

The <script> tags are used to designate an area that will bewrsiedJvaScript code.

The first <script> tag that you see in this example imports the Google Maps library. The

key that you generated must be inserted here. In addition, you must also specify a Google
Maps version id. Notice in our code samplethaiw e using version 2 o0
API.

"http: /f/fwaps.google, con/mapsfile=apiav=2

Here is the full code used to generate the basic Google Map.
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<!DOCTYPE htwml PUBLIC "-//W3C//DTD XHTML 1.0 Strict//ENT
"http: A, wa. org A TR xhitnl 1/DTD fxhtnll-strict. ded™-
<html xmlns="http:/mmr. w3.0rg/ 1999 xhtml ">
<head-
<Ecript
arcs=
"http: //maps.google. con/mapsriile=apisav=2ckey=ABQIAALLT kD1t nz HEF9feCaDPEXRYawlxIci0bDVISvbaZuvm
B3 3ETPUHI = AEnZ 91 55 1 MFhITE 9k FEFA™
type="text/javascript=
< facripts
< /fheads
<hodys
<div id="map" style="width: 700px; height: 600px" = diwve:
<gcript type="text/javascript’-

var map = new GMapa{docunent, getElenentById{ 'map'y}) ;
wap. setlenter{new GLatlng{30.c02682, -96,340264) ,16) »
<facript>

</bodys
</ html>

The <di v>

tag serves as a placehol der for
through the i

d attrirbhaumeed ourn plha cse hcoalsdcee rwe

The second <script> tag is where all the work of creating your Google Map occurs.

var map = new GMap2 (document.getElementEyId("map”™)) ;

This line creates the Google Map. In the constructor for GMap2 you simply pass in the
<div> specifying where the map will appear.

nap. setCenter(mew Glatlng(30.600682, -96.340264) ,16)

This linecenters the map at a particudéitude, longitudend zooms to the lelvspecified.
Goode uses a Jpoint scale with zoom levesi®owing e entire world and zoom level 16
zoomed to the street level.

Now that youdve sektds at bhsi th&oongke Maepl g
map type components. We will add each of these components through the addControl( )
method on the GM&wbject.

<script type="text/javascript’
var map = new GMapZ{document. getElementById{"map™)}
map.setlCenter{new GLatLng{30.c096582, -96.340264) ,16)

map.addControl {new GLargeMapControl{)}:
wmap.addControl {new GMapTypeControl{)):

</script-
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Notice in the code example that wedve adde

map.addControl {new GLacrgeMapControl{)):

GLargeMapQuatrol alds a map zoom control that allows the user to change the zoom level
of the map. This control is always located on the left hand side of the map.

pap. addControl({new GHapTypeControl()):

[ e L saiie || Wyid ]

GMapTypeControldds a control to the top right hand corner of the map that allows the
user tdflip between the MaBatelliteand Hybrid views.

These two lines of code result in a map that now looks like the figure below.
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Figure 2: A Basic Google Map with Controls

By default, th&lormalview will be displayed when you create a new instanG®ogle
Map. However, ypcan change this to anysef/eramaptypes, anglou carcreate your
ownmaptypescor i nstance, if youdd I|Iike the ini
display of satellite imagery and streets you could do so watdhbat you see below.

rar map = new GHapZ{document.getElenentById{ " map™ )} ;

var pt = new Glatlng{30.60%082, -96.340264) ;
wmap. setlenter{pt,lo)

nap.addControl {(new GLargeMapControl{}):
nap. addControl {(new GMapTypeContrall{)):

map. setMapType (G_HYERID_MATF) ;

The resulting map of the cadeshown below
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Figure 3: Google Map with Display Changed to Hybrid

Although it igelatively simplee now have a fully functional web mapping application with
just a few lines of code. Wa@an, zoom in and out, and change the display style of the
map. Next, |l etds add some point data to o
display attribute information about the point. This is where the true power of Google Maps
really coras into play. By giving you the abibtadd points of interegiplylinesand

polygons/ou can supplement Google Maps with your own user specific data sets. In

addition, the Google Maps API provides classes and methods that allow you to read your
use specific data fromn XML file stored on your serveiaking it easy to centralize the

storage of your points of intere3tis ability to plot user specific data has truly opened the
world of dynamic web applications to the masses. Although mappoagiamp have

existed on the web for roughly a decade they have remained largely in the domain of large
organizations with the resources available to purchase and support the infrastructure
necessary to run these applications. However, Google Mapsignphties the task of

creating web based mapping applications and at a mere fraction of the cost in both monetary
andhuman resource ter ms. With that said |e
interest and info windows to your Google Mapscapipin. Examine the code example

below to see how to add points of interest and info windows.
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£3Cript type="text/javascript'

vrar map = new GMaps{document.getElenentEyId{ 'map™}})

rvar pt = mew GlLatlng{30.609682, -96.340264) ;
map.setCenter{pt,lo)

var marker = new GMarker{pt):

var html = "Eyle Field<brrCollege 3tation, TH<brrHome of the Fightin' Texas Aggies!™:
GEvent.addListener{marker, "click™, function(}) {

marker.openIhfoWindowTabsHtml (html) ;
e

map . addlverlay{mnarker} ;

map.addControl {new GLargeMapControl{)}:;
map. addControl{new GMapTypeControl{)});

<J/3cripts

Letdbs take a |l ook at some of the code requ
your Google Map.

The GLatLngand GMarker classes work togetbgaroduce a point of interest that can be
plotted on your map.

var pt = new GLatlng(30.609682, -96.340264) :

var marker = new GHacker(pt):

This creates@LatLng objectentered at the longitydatitude coordinate specified, and is
used as the constructor for a new GMarker object.

Now that we have a marker object weccaate an info window and attach it to the marker
for display.

var html = "Eyle Field<br:>College Fracion, TH<br:Home of the Fightin' Texas Aggies!™;
GEvent, addListener (marker, "click™, functiom() {

marker. openInfoWindovTabsHtal (html) ;
1h:

We first create a string and assintemnfoit t o
window. Any valid html can be used in your info windbest, we create a listener dor
particular event. This is accomplished through the GEvent.addListener method. In this
instance, the marker will now respond to the click event. This means that the code specified
in the function will run in response to a user click on the markbrs dase it will display

the html we specified.

Finally, we add the new marker to our map with map.addOverlay(marker)
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map, addiverlay(narker) ;

All of this combines to produce an image similar to what you see below.

My
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Figure 4: Google Map with Info Window

Chapter 2: The Google Maps API

Now that youdve seen how simple it is to
details of the Google Maps API so that you can get a much deeper understanding of how
you can manipulate the API in your web mapping applications.

In Figure5 you will see a visual depiction of some ofah@nonlyused objects in the

Google Maps API. Obviously all Google Maps applications will have a map as the main
display objectThis map is represented in the APthe GMaf object. A numbe of map
navigation controls can be added to the map including GLpGrhal,
GSmallMapControGMapTypeControland GOverviewMapControlhese controls are

used to zoom in and out, plae mapenable the display of aerial photography, streets, and
other background informatipand provide the ability to include an overview map

GMarker refers to a geographic point of some type and is represented with an icon. You
can use the default icons provided by Google or define your own custom icong, Typicall
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these markers refer to an address stored in a database or XML file. Info Windows are often
used in conjunction with GMarker to display attribute information about the marker. For
instance, in a real estate application you might display a photmefaddmg with other

relevant details such as the sales price, square footage, number of bedrooms and baths.
These are some of the most commonly used objects, but there are others that we will
explore as well throughout this course.

GMap?2

;tau;la\

Controls ——
Sign up for a Google Maps/lnfo Window
APl key, or read more

GLargeMapControl
about the AP,

GSmallMapControl =
GMarker ——— @@ o <" l '

O s
itheatre
L O “'@a Ames Ressarch LT
e Cefler =
= [ Golf Cour

) \\ Moffett|Federal
N Alrfleld

(Jo'ék = & || Mo dats @2005-Fefe Atlas - Term of Lz

Figure 5: Common Google Map Objects

2.1GMap2

Like the original GMap cladse tGMaj2 class enables you to create map instances. You
can create as many map instances as necessary for your application although most commonly
this will only be a sileginstance. Maps are typically embedded within an HTML container
called a <div>tag. The size of the map will default to the size specified in your <div> tag.
Once youbve gener &2tyoe dan wathe varieus mathods and f GMa p
properties aviable on this object to manipulate other aspedte ohap such as the

controls the dsplay of points of interegilylines or polygonsand many other things.

Everything in Google Maps flows through an instance of theXzMap.
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Figure 6: GMap2

GMap® can also respond to a whole host of events. Events are simply an external stimulus
to the magand are usualigiggered by the user. Typical events might include the user
dragging the map or clicking the map, an ovedeger being added to the map, or the map
type changing from regular to aerial. You can write code that responds to any of these and
other events. For instance, you might want to add a marker at the point where the user
clicks the map, or perhaps youlddisplay the latitude, longitude coordinates of the center

of the map after a pan event has occurred.

The constructor for GM&xan takex container assipbnly required argument. In addition,
several optional arguments can also be supplied paudinof map types to include with
the map and the width and height of the map.

var map = new GMapz{document. getElementBvyId{ "map™)} :

Notice in the code example above that we use the HTML document object model to find
our <div> tag that has been given the name

We can control the map typeattare displayesh our map through the use of a second
argument. By defaute Map, Satellite, and Ternaugp typesvill be available. However,
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you can control the available map types through a list that is provided in the GMap
constructor.

rvar map = new GHapz{document.getElementBEyId{“"map”) , {mapTypes: [_HYERID_MAP, G JATELLITE_MAP
1}):

Notice in thecode example above that we are restricting the map types that can be displayed
to hybrid and satellite only, tap button will be suppressed as seen in the figure below.
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Figure 7: Google Map with Satellite and Hybrid Options Only

The firal optional parameters control the width and height of the map. If these arguments
are not included in the constructor, the map will default to the size specified in your
container. These numeric parameters specify the pixel height and width of the map.

Once youbve created a map object you wil/l
used to control the configuration, state, controls, overlays, info windows, and events that can
be associated with a majge 6 | | expl or e man youttHe caurkeé s e met
this book

Copyright 20072009 Geospatial Training Services, LLC 1<

h a

N O (




A number of configuration methods can be used to alter the pan and zoom states for the
display. By default, map dragging (panning) which allows the end user to drag the map in
anydirectionis enabledTo test the currentae of panning in Google Maps the
draggingEnabled( ) method can be used to return a true/false value reflecting the current
state of dragging for a GMap2 object. The enableDragging() method enables panning of
the map and the disableDragging( ) mettsadbigis panning of the map.

A number of methods related to zooming in and out on the map displap@mrided.

For users with a scroll wheel, the enableScrollWheelZoom( ) method can be used to enable
zooming through t he Uusrlhkisfun€tiontlity & disabladbye 6 s s cr
default, and can be turned off through the API through the use of the
disableScrollWheelZoom( ) method. Finally, the ability to zoom by double clicking the

mouse can be enabled or disabled through the enableDckibbe@iic) and
disableDoubleClickZoom( ) methods.

2.2GPoint and GLatLng

Prior to Version 2 of the Google Maps API, the GPoint class was used to represent a single,
2-dimensional longitude/latitude point of interest somewhere on the face of the earth.
However, with Versiond the AP| geographic coordinates are being represented by a

new class: GLatLng. GPoint now represents a point on a magix®it @¢sordinates.

The GLatLngconstructordkes two required parameters; y and x. pa@medr
representkatitudewhile thex parameter represetsgitude

rar pt = new Glatlnog{30.5096582, -9&.3402564) ;

In this code exampl€6.340264 represents the x or longitude value while 30.609682
represents the y or latitude value.

GLatLngis normally used for two different yet imaotfundions in Google Maps.h&

first reason for using GLatLigto set the center point of your map. In the code example
bel ow youdl | s e d¢atLagto set theacaernel point offyouunsap. AMlge G
setCentdr) method on GMdptakes a parameter tlcanters the map at a given
latitude/longitudeoordinate. The setCentdr) method can also takesecond parameter

that sets the zoom level of your map. This walraemeric value between 0 and 16
Howe v er , LatLnigdbjsct thahi®use@ totske center of your map.

var pt = new GlLatLng{30.c096582, -96.340204)
map.setlCenter{pt, 1od ;

GLatLngis also used in conjunction with GMarker to create points of interest that are
displayed as markers on your map. GMarker must have a coordinate defindchgyoG
know where to place itself on the map. Notice@®bharker uses an instance afa@.ng

in the code example below.

rar marker = new GHarker{pt):
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Let 6s e x ami cassinnoe de@iVta gekadetter understanding of how it works
with GLatLngto create markers on your Google Map.

2.3GMarker

The GMarker class is used tatFacons showing points of interest on your Google Map.
GMarker takes single required parameter sncbnstructor. This parameter is an instance

of GLatLngwhich we saw in the last code example. A second, optional parameter can be
specified in thevent that you need to display custom icons. By default, Google will display
the icon shown hel @

The Google Maps Utility library includé€d\darkerManager clashich isused to
efficientlymanagéehevisibilityof hundreds of markers on a maphe Marker Manager is

used when you need to display a large number of markers on your map. Without the use of
Marker Manager the performance of your appliczidre very poor when attempting to

display a large number of markers. In addition, Markag&tazan also be used to reduce

the clutter of these markers when viewed at certain map scales. You have the ability to
specify the zoom scale at which markers will appear. The manager monitors the map's
current viewport and zoom level, dynamically addiegnoving markers from the map as

they become active. In addition, by allowing markers to specify the zoom levels at which
they display themselves, developers can implement marker clustering. Such management car
greatly speed up map rendering and redsica clutter.

To use a marker manager, create a GMarkerManager object simply by passing a map into its
constructor.

new GMapl (document.getElewmentBEyId | "map™) )
new GMarkerManager (map) ;

WAL map
war mgr

After a marker manager object has been created you can add individual markers to the
manager through the addMarker( ) method or yoadtha collection of markers as an

array through the addMarkers( ) method. The use of addMarkers( ) is more efficient, but
markersio not become visible on the display until you make an explicit call to the refresh()
method on GMarkerManager.

The GMarkeManagerOptions object can be usembimunctionwith GMarkerManager to
finet une t he manager dés performance. The max
fields are used with GMarkerManagerOptions.

e maxZoomd Used to specify the maximum zoom level mauitby the manager.
The default is the highest zoom level supported by Google Maps.

e borderPadding Specifies the extra padding, in pixels, monitored by the manager
outside the current viewport. This allows for markers just out of sight to be
displayed othe map, and improves panning over small ranges.
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o trackMarker$ Specifies whether the movement of markers should be tracked by the
marker manager.

war map = new GHaps (document.getElementById|Tmap™) )
war mgroptions = { borderPadding: S50, mwaxoom: 15, trackMarkers: true §:
wvar mgr = new GHarkerManager (mmap, mgroptions):

In addition to being clickable, marker objects can also be dragged to a new location.
However, this isot the default functionality so you must specify that the marker is to be

draggable in the constructor for a new GMarker. See the following code for an example of
how to do this:

var map = new FMapl (document.getElementBvyId | "map™i);
var center = new GLatLng(37.4419, —-122.1419):;
map.setCenter (center, 13):

var marker = new GMarker (center, {draggable: truel);

Notice the {draggable: true} statement which is used to enable bleraggeer. By

defailt, drgga bl e mar kers are oObouncyo6, but this
events are supported by draggable markers including click, dragstart, drag, and dragend. To
see an example of a draggable marker pleagerick

2.4GPolyline

A polyline represents a vector line drawn on the map. GPolyline uses two or more instances
of GLatLngto create a vector line between the two points. The leetogenerated by
GPolyline can be created in various colors, weights, and transparency.

var polvline = new GPolyline{[new GLatlng{i0.549266,-96,97078) , new GLatlng(s0.55203, -
95.973105,), mew GlatLng{30.5853306,-96.977239), mew Glatlng({30.867555, -96.97283)], "#L£00007, 5,
=)

map. addlwverlay{polyline) ;

Letds examine the code above to get a bett
Google Maps. The first parameter in the GPolyline constructorrisyaof & Point

objects. For our purposes you can think of an array asralishust include at least two

points in the array so that GPolyline can create the vector line ble¢weents Typically

y 0 u 8olincluda d number of poilkstween thetart and end point. The rest of the

parameters are optional and include the ability to specify the line color, width of the line, and
transparency of the line. The color is specified as a hex HTML color such as #ff0000 for

blue. The width of the ling $pecified as a numeric value that controls the size of the line in
pixels. Finally, you can control the transparency of the line by including a float value

between 0 and 1 with a value of 1 indicating full transparency.

=

1 E

! '
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http://www.google.com/apis/maps/documentation/dragmarker.html

If you want to showglylineson yourmapyou need to include the VML namespace and
some CSS code in your XHTML document toenesderything work properly in Microsoft
Internet ExplorerThe beginning of your XHTML document should look something like
thisfor IE browsers

<IDOCTYPE htwml PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"

"hetp: f A, w3 org TR xhtnl L ADTD fxhtnll-strict, dcd™s
<html xmlns="http://mmr. 3. org/1990/xhrnl™ xnlnsiv="urn: schenas-nicrosoft-comn:vml' >

<head>
<meta http-ecquiv="content-type" content="text/htnl; charsec=UTF-5"/>

<script src=
"http: //maps. google. comsmaps*Eile=apisv=1ekey=AB0TARRAT kD1t mZZHEFIfeCalPixRYawlx Iti0bDWVISvhdZuwm

BvmS3ETPUHI zXAERZ 1 53 1MERITRESRFEFA™ type="text/javascript’ =< scripts

<style Cype="text/css"-
vhiE |
behawvior:url(#defaul t#VML) ;

'
<fatyles

</ head=

2.5 GPolygon

The GPolygon class, which is very similar to GPolyline, can be used to create polygonal
areas from an array of points. Fill color and opacity attributdsahe applied to the

polygon.

=1({fF)

JECIT 11|
Rinconada — /b

Here is a quick code example that details hovaypause GPolygon to creatpolygonal
object. In this case, the variaptdyPointShas already been creaadis an array of
points that defines the circular polygon.

var polygon = new GPolygonCpolyPoints, "#000000",2, .5, polyColor, . 50;
map.addover1ay(pu1ygun¥;

In addition to the GPolygon constructor you can also use a factory mésiod cal
fromEncoded to create a polygon (consisting of a number of polylines) from encoded
strings of aggregated points and levels.
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2.6GSize

The GSize class represents adiweensional size in pixels asdsed when defining
custom i c ons erlookettislclhss latar kn ¢he lBookavheo we examine
custom icons.

2.7GLatLngBounds

The GLatLngBounds class represents a box or envelope that contains the current
geographic extent of the map. This extent is represented by minimum and maximum X
(longtude) and y (latitude) values whose values change each time a pan or zoom action
occurs. The map.getBouiismettod returns a GatLndBounds object.

Chapter 3: Map Controls

The ability to interact with a map is a core function provided by any weigmappi
application. Google Maps provides this functionality thtbaglse of map controls which
allow the user to pan, zoom in or out, and change the map type.

3.1Panning
By default, every Google Map that you create in your application has thee doility t
Panning simply gives you the ability to mog

direction. Google provides a number of ways to accomplish this task. Panning is most
commonly performed simply by using the mouse to drag the magicutapdirection.
In addition, Google provides a map control that can be used for panning the map.

Simply clicking one of the directional arrows will pan the map in the direction selected.

Panning can also be controlled programmatically. As radnpanning is enabled

automatically, but through the use of the map.disableDragging( ) method you can disable the
ability to pan. Panning is not typically disabled in most applications, but there are times
when you may have a need to turn off this fumatity. For instance, if you are using an
overview map in your application it probably makes sense to disable panning in the overview
map while allowing panning to remain enabled in the main map.

The Google Maps API can also be used to programmaiecakh map. You can use the
panTdGLatLng method on GMapto programmatically pan the map to a
latitude/longitude coordinat@he panBydistancekmethod on GMap?2 is used to
programmatically pan the map lspecified distance. Finally, the panDimgchqg dy )
method is to programmatically pan the map in a direction specified by dx and dy.
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3.2Zooming

The Google Maps API provides the ability to attach zoom satatyadur application
thereby giving your users control over the zoom level at wlyictetieyour mapThe
zoom controls are automatically added to the left side of you¥ auapaveseveral
choices available when coding your application. The default map control is the
GLargeMapControl object. GLargeMapControl shows all levels obadbenslider along
with a plus and minus button at the top and bottom of the dlideddition to clicking the
various levels on the control you can also drag the slider to the desired level.

If you need to conserve real estate in your appligationan use the GSmallMapControl
which discards the full slider in favor of the plus/minus zoom buttons. It also provides the
pan buttons.

Finally, the smallest possible control available is the GSmallZoomControl which displays
only the plus/minus butt@without the zoom slider or pan controls.

To add any of the three map controls to your application, simply use the addControl( )
method on GMapalong with the name of the control. For instance, this code example
shows how to add GLargeMapControl toagm

wap.addControl {new GLargeMapControl{}}:

In the figure below you see an example of all three zoom controls.

o € GLargeMapControl “GSmallZoomControl

Figure 8: Zoom Map Controls

In addition to the basic map controls available through the Google Maps API, a new
extended fge map control is available through the Google Maps Utility library. This
control is available through the ExtLargeMapControl clas€EXTLargeMapControl utility
class is capable of panning in four directions, zooming intaadcbaontains a zoom
dider as seen in the figure below. This control is now part of the default interface at
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Figure 9: ExtLargeMapControl
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3.3Map Type Controls

Map type controlsan be added to your Google M@apallowusers to change the

backgrond data displayed by the m8&y. default, theormalé M anpde is displayed

showing vector, line drawings of streets, water bodies, parks, and other points of interest. In
addition to the defaulormalmode, several other map types are availablerigclud

Satellite, Terrain, ahtybrid. Satellite mode shows aerial imagery of the area while Hybrid
modedisplays streets and labels ¢emsparently over a satellite image

By default, all three map types are displayed similar to what you seehbésieiNosihal
mode being the default type.

[ map | satenite | Terain |

As mentioned earlier in the book, you have control over which map types are displayed in
your application through the mapTypes argument on theXabtagiructor. The

mapTypes argument is an array containingtma p t ypes vy Andrdyinl i ke t
Javascript is similar to a list. Notice that the creation of the array is specified with opening
and closing brackets.

var map = new GMapZ{document.getElementEvId{"map”) ,{mapTypes: [G_HYERID_MAP,G SATELLITE MAP
13):

In the code example above, only the Hybrid and Satellite map types will bd.display
Several additional methods on GRiean be used manipulate map types. The
map.setMapType(map_type) method is used to specify the currently visible map type. For
instance, the following code example would set the current map type to Hybrid.

nap.setMapType (G_HYERID MAF) ;
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In addition to the G_HYBRIDMAP you may also specify values for Satellite
(G_SATELLITE_MAP), Map (G NORMAL_MAP), Terrain (G_PHYSICAL_MAP), and
a few others that display terrain for the

The map.g&urrenMapType( ) methochn be w=d to get the active map type while
map.getMapTypes( ) returns an array containing all the map types available in the map.
Now, the interesting thing with both these methods is that neither method returns a
descriptive string for the map typ€&key both return objects and neither object contains
helper functions that return the textual name of the map type(s). You will have to write a
simple helper function to return this information in a human readable format. | am
including just such a furan in the code sample below.

function getdctiveMapType ()

{
var mapTypes = map.getMapTypes() ;
var actType map . getCurrentMapType () ;
var mnapName Tanknowm™ ;

if {actType == mapTypezs[0]){maplane = "Map™:}
else if (actType == mapTypes[l] {napMName = "Jatellite™;}
else if (actType == mapTypes[Z] {napName = "Hybrid™:}

return mapName ;

3.40verView Map Control

You can alsadd an overview map to your application. As is the case with the other types
of map controls, GOverviewMapControl can be added through the addControl( ) method
on GMap?2 as you seetlire code sample below.

wap.addControl {new GlverviewMapControl{));

This will add a collapsible overview moae corner of the screen which displays the
geographic extent of the main map. The geographic extent of the main map can be
controlled by dragging the rectangular exténé iavenaéw map. See Figure 10 beflom
an example of an application with an overview map included.
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Figure 10: GOverviewMapControl

3.5Scale Control

TheScale Control which provides a soatéor your mapan also be added to your
application This controls added to your application in the same way as any other map
control and provides a visual depiction of distance.

wap.addControl{mew GicaleControl{)}):
<5
[M e
N\ 3
g 200 m I 1S

3.6 Positioning Controls

You also have the ability to control the positioning of your controls relative to the map.
This is acconiighed through the GMap2.addControl() method. The addiGuoetrmd

takes an instance of &@rolPosition, and an optional offset. GControlPosition can be set
to one of the four values that you lselewwhich are used to control the position of the
control. The optional offset is set in pixel units and determines how far from the edge of
the map to place the control.

Copyright 20072009 Geospatial Training Services, LLC 22




G_ANCHOR_TOP_RIGHT
G_ANCHOR_TOP_LEFT
G_ANCHOR_BOTTOM_RIGHT
G_ANCHOR_BOTTOM_LEFT

Chapter 4. Adding User Data

We briefly touched on the subject of adding application specific data in a previous chapter,

b ut deélve intd this subject in greater detail in this seét®hmentioned, the ability to

add user specific application data has been one of the main drivers in the widespread use of
Google Maps for the development of web mapping applications. Imatpisce r we 61 | 1
look at the various objects that you can use to add user data and info windows to your
Google Maps application.

4.1GMarker

The GMarker class is used to create icons showing points of interest on your Google Map.
In the Google Maps ARhapter we introduced GMarker, and we said that GMarker is used
in conjunction with Gattngt o pl ot points of interest on
refresher on the IGatLngobject before going into more detail on GMarker. Remember that
GLatLngstaes datitude/longitudesoordinate representing the geographic coordinates of a
point of interest.

rar pt = new Glatlng{30.609682, -96.340264) ;

However, GatLngdoes not provide the capabilityptiftting points on a map. This
functionality is provided by the GMarker object which usesancestf GatLngto plot
an icon at the coordinates specified in an instandeatif The constructor for
GMarker takes a single required parameter containing an ins&iraté g

vrar marker = new GMarker{pt):

GMarker will display the default icon provided by Google Mapsdb not specify the
second (optional) parameter in the GMarker constructor.

\ -

Once youbve created an instance of GMarker
to actually plot the icon on the map.

var marker = new GHMarker{pt):
nap. addiverlay{marker}) ;
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Icons can be removed from a map dlgiothe use of one of two methods provided on

GMa®. The map.removeOverlay(marker) method can be used to remove a single instance
of GMarker while map.clearOverlays( ) is used to remove all markers that have been added
to a map.

One thing that you wilant to keep in mind is that although you can theoretically add an
unlimited number of markers to your map you will find that performance starts to suffer
when you attempt to add more than a couple hundred mdarkergreviously discussed
GMarkerManagerass should be used in instances where you need to efficiently add large
numbers of markers to the map display.

4.2Glcon

In many instances you may not want to use the default marker icon provided by Google
Maps. Perhaps you have your own set of icahadcurately represent ther ulata you

are attempting tpresent in your applicatiom Figure 1lou will see an sample of an
application that was created using custom Gléamtunately, Google Maps provides the
ability to customize the look deel of the user data in your application. Through the use

of the Glcon object your can attach any PNG file to create a custom marker. Theoretically
your icon files can be of any size, but for practical purposes you should keep the size
between 230 sqare pixels. For example, the default marker provided by Google Maps is
24x30. Anything larger makes the icons appear too large in relation to thesnheyond

the scope of this book to go intoogreat de
you how to use them once you (or a graphic artist) create them.

Many additional customizations of your icons are possible. Most custom icons also come
with an additional icon that represents the shadow of an icon. Through the use of the
icon.shadow) and icon.shadowSize( ) methods you can add these shadow files to your
icons. At a minimum you should specify the icon, iconSize, shadow, and shadowSize
properties as you see in the code example below.

var icon = new Icond) ;!

icon.image = "http://labs.google.comsridefinder /images /mm =20 red.png™;
icon.shadow = "http://labs.google.con/ridefinderfimages /mn =0 shadow.png™;
icon.iconiize = new G3ize(20, 3d):

icon.shadowiize = new Giizel22, 20):

In addition to these properties the icon.icari®n and icon.infoWindowAnchor properties

can be used to specify anchor points. The icon.iconAnchor property is used to specify the
exact pixel that will betathed to the instance of GLatLrigpr example, if you want the

upper left hand corner of amicto be placed at the pooftinteresyou specify a value of

0,0. When your application is going to use Info Windows you will also want to specify the
icon.infoWindowAnchor propentyhich will be used as the origination point of the Info
Window.

For browser compatibility reasons, specifying customs can become very complex and

there are a number of other properties that can be set to account for the differences in
browser typesi-or more details on these additional properties please see thé/apsgle
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APl Documentation for the printimage, mozPrintimage, printShadow, transparent, and
imageMap properties on Glcon.

9.9 9999

Beckwood

py apianng

999 99 %

Figure 11: Custom Icons Created with Glcon

4.3Info Windows

Info Windows are used to display attribute infoomatbout points Youcan display an

Info Window through the use ofie ofthe openinfowindow methedn GMa2.

Normally, Info Windows are opened just above a marker, but can be placed anywhere on a
map. Usually, Info Windows hold HTML information such as text, links,agasim

The openinfoWindowHtml( ) method can be called from either an instance &@&Map
GMarker, and simply takes a string containing HTML markup and displays it in an Info
Wi ndow. L e t hovsto usathki:emethod with ddth GA2tmd GMarke

With GMarker you can use openlinfowindowHtml( ) to open an Info Window directly
above the marker.

vrar html = "Evle Field<br>College 3tation, Tx<brrHome of the Fightin Texaszs Aggies!™;
GEwent.addListener{marker, "click™ , function{} {

marker.openInfoWlindowHtnl (html) ;
h:
Notice in this case that we first defined a variable called html that we use to define the
HTML markup that will be displayed in the Info Windows Thi s ndt absol ut el
but 1 tdéds perhaps a bit cleaner. The mar ke
the html variable is passed in as the only
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class that we havosmn ohe GEvensctassssssedito registertegentt hi s
|l i stener s. Wedll go into much greater det
now you can think of events as user initiated actions. In this case the event we are
registering is a mouseklon the marker. When the user clicks the marker the Info

Window will be displayed with the contents of the html variable displayed inside the window
asyou see in the figure below.

:'.;
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Figure 12: Google Map with Info Window

The map.openloWindowHtml() method also opens an Infandow containig an

HTML string, but it differs slightly from marker.openinfowindowHtml( ) in that you must
pass in a point as the required first parameter along with an html string. Several optional
parameters are also addlancluding a pixelOffset parameter that controls where the Info
Window originates. Basically this is the anchor of the Info Window. The
map.openinfowindowHtml( ) method is normally used to automatically display an Info
Window without any sort of ugaitiated event like a mouse click. Take a look at the code
below to see an example of how to use map.openinfoWindowHtml( ) to automatically open
an Info Window when the map is displayed.

var offset = mew G3ize{ls, -Z20);
rar html = "Evle Field<br>College 3tation, Tx<brrHome of the Fightin Texas Aggies!™;
map. openInfollindowvHtnl (pt, htnl ,offaet) ;
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Notice that we use aL@tLnginstancdpt) already defined elgeere in our code along with
an offset to automatically display the html code in an Info Window when the map is created.

Several othanethods are also available through GMag GMarker for displaying Info
Windows. These include the openinfoWindowdthad which is used to display an
HTML DOM element and openinfoWindowXslt( ) which displays XML in an Info
Window.

One exciting new methautroduced at Version 2 of the Google Maps API is the
openinfoWindowTabsHtml( ) method. openinfoWindowTabsHtrmié$ gou the ability
to include tabs in your Info Windothsough the GinfowindowTab clasmiar to what
you see in Figure .13

File Edit View Favorites Tools Help -
eBack - Q @ @ kh /j\ Search *Favorites @ Qv »,\'. % _J ﬂ

Address | &) http:/ftxsna9eassrv02/website/GoogleTest/Basic1.htm V’ Links **
Google - | v| G search ~ & PageRank [ia3blocked A% Check ~ "4 Autolink ~ | |Auiorl [ options
Y7 - @v{ v'SearchWeb - @ B @ @ Gmyweb- IMal ~ @y vahoo! v o Games ~ »

~

atellite
L N

SN

[

@ Done ‘:} Local intranet

Figure 13: New Tabbed Info Window

The following code was used to produce this new, tabbed version of the Info Window.
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var infoTabs = [
new GInfolWindowTab{"3chool™, "Texas A&zM Tniversity™),
new GInfoWindowTab{"3tadium™, "Evyle Field™},
new GInfoWindowTab{"Details"™, "3eating Capacity: &5,0007)
1:

GEvent.addlistener{marker, "click”, function{) {
nmarker.openInfollindowTabsHtnl {infoTabs) ;
M

The openinfoWindowTabsHtml( ) method is supplied with an array (infoTabs) of
GInfoWinowTab objects that specify the tab name and HTML that will be included on each
tab.

Should the need arise you can also suppress the display of Info Windows ag¢vleé map |
through the use of the map.disableInfowindow( ) method. By default, the display of Info
Windows is enabled so you shouldndt call t
suppress their display.

Chapter 5: Events

For those of you new to prograing, eventsan be described asions that take place

within anapplication. Typically these actions are invoked by the user and could include
things such as clicking a point on the map, dragging the map in an effort to pan, and
changing map typesfinanap to satelliteThese are all exples of user generated events

In any case, an event is a user or system generated action. You can write application code
that responds to these events in some way. For example, when the user clicks the map, you
could add a GMarker at the point where the user cligkedher example couidclude

displaying the latitude, longitude coordinates where the user clicked fheentiydaR

and GMarkeclasses in the Google Maps API have a list of events that thespoad to

and wedoll examine these in more detail soo0
register an event.

5.1GEvent

All registration and handling of events occurs through the GEvent class which exposes a
number of static methods for thgaurposes. A static method is simply a method that is
called on the class itself rather than an
to createrminstance of GEvent to call imethods.

The addListener( ) methsdused to registem avent with the systerRor instance, the
foll owing code can be used to register the

GEwvent.addListener{marker, "click”™ , function{) {
marker.openInfollindowHtml (html) ;

Y¥:
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Three required parameters are included with the addListener( ) method. The first parameter
is the source or object that will be respanth the event. The second parameter is the
event that 1t wild.l l i sten for. I n this ca
Our final parameter is a function that will run in response to the event. In our example, the
marker will gplay an Info Window when clicked.

Removal of listeners can be accomplished through either the removeListener( ) method
which removes an individual event or the clearListeners( ) method which will remove all
currently active events.

In cases where yoeed to trigger an event without user input you can call the trigger()
method which can be used to trigger the function for a particular event.

Chapter 6: Geocoding

Plotting points of interest on a map is perhaps the most commonly used functioikein Goog
Maps. InFigure 14/0u will see a visual example of an application that plots various address
points on a map. To plot thgsants, you must have latituttggitude coordinates for

each point of interest or address. These coordinates are géweragadh process known

as geocodinghichcan be defined as mterpolation othe geographic location (latitude,
longitude) of an address.

P
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Figure 14: Geocoded Addresses
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Letds examine a real world geocavwapoigt ex amp
of interest located at 150 Main St. What we need to do is determine the geographic
coordinates for this address. In the real world, Main Street could be a road segment with an
address range of 100 to 200. Geocoding sofsumsed to interplate the relative location

of 150 Main St. in relation to the existing Main Street segment that runs from 100 to 200
Main St. In this simple case, the geocoding software would interpolate 150 Main St. as being
exactly half way between 100 and 200 Maifh8tsoftware will then assign a latitude,

longitude coordinate to this address. After an address has been geocoded it can then be
plotted as a map overlay in Google Maps similar to what yotigeedar8 where multiple
addresses have beeoogeled ad plotted on the map.

6.1GClientGeocoder
Thenext logical questiat this ponwoul d be oOoHow do | obtain g
that | can g e oTheGbegleMaps A®RIcontaiegsosaalisgFumctionality

in the form of a GClientGeocoder et which allows you to submit addresses for
geocoding via JavaScript. In addition, this functionality can also be accessed via HTTP
requests directly from a client browser. Some nice features of the geocoding functionality
include:
¢ No need to break upé¢ address into street components such as street name, city,
country The address can be submitted as a single string.
¢ No need to worry about capitalization or punctuation
e Geocoder returns a nicely formatted version of the address you sent
e Geocoder retusithe address brakap into components like street, country,
province, prefecture, postal code, etc.
e Simpler version that returns a GLatLng
e Builtin cache to make the user experience faster response times on commonly used
addresses
e Street level geocodifty many countries around the world

At this time you are limited to 50,000 geocode requests per day per APl key. According to
Googleif you have a fairly stable database of addressebsteofjpaoperties for sale), it is
recommenedthat you geocadthem once using the HTTP request method and cache the
coordinates in your own database. This means your site will be faster for your users and also
uses up less of your daily quota of geocode requests 6 s f ocus on the fu
provided by the GlientGeocoder object.

An instance of GClientGeocoder can be created with the following line of code:

geocoder = new GClientGeocoder() :

This instance of a geocoder talks directly to Google servers to fulfill geocoding requests. An
optional cache parameter allows you to speciffomatlgentside cache of known

addresses. GClientGeocoder has two methods that can be used to send an address to
Google for geocoding: getLatLng( ) and getLocations().
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The getLatLng( ) method sends a request to Google servers to geocode the specified
address.If the address muccessfully located, the tsgecified callback function is invoked

with a GLatLng pint. Otherwise, the callback function is gaveall pint. Inthecase of
anambiguous addresmly the point for the best match is passélkt callback function.

Take a look at the code example below for more information on how to call getl&atLng().
this example, we geocode an address, add a marker at that point, and open an info window
displaying the address.

geocoder. getLatLng(
address,
function{point) {
if {'point) {
alert{address + " not found™);
} elze {
map.setlenter{point, 13}
var marker = mew GMarker{point}:
wap . adddverlay{marker) ;
wmarker.openInfollindowHtnl {address) ;
}
}

The getLocations( )athod also ses@ request to Google to geocode a specified address.
However, getLocations( ) differs in that it retardSON object containing a status code

and one or more Placemark objects. The status code is a response indicating whether the
geocoe request was successful or Baow you will see a partial listing of result codes.

For a full list please see Geogle Maps documentation

G_GEO_SUCESS No errors ocurred; the address was successfully
and its geocode has been returned. (Since 2.55)

G_GEO_SERVER_ERROR A geocoding request could not be successfully
processed, yet the exact reason for the failure is
known. (Since 2.55)

G_GEO_MISSING_ADDRESS The HTTPq parameter was either missing or had
value. (Since 2.55)

G_GEO_UNKNOWN_ADDRESE No corresponding geographic location could be f
for the specified address. This may be due to the
that the address is relatively newt, oay be
incorrect. (Since 2.55)

G_UNAVAILABLE_ADDRESS The geocode for the given address cannot be rel
due to legal or contractual reasons. (Since 2.55)

G_GEO_BAD_KEY The given key is either invalid or does not match
domain for which it was givgSince 2.55)
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For successfully geocoded addresses the API also returns information about how accurately
the addressas beegeocoded. Th&ccura@ttribute in the response will be one of the
following values:

Value Description

0 Unknown Location

1 Country level accuracy

2 Region (state, province, prefecture) level
accuracy

3 Subregion (county, village) level accurac

4 Town (city, village) level accuracy

5 Post Code (zipcode, postal code) level
accuracy

6 Street level accuracy

7 Intersecton level accuracy

8 Address level accuracy

In addition to the status code, one or more Placemark objects are returned. Multiple
Placemark objects are returned in the event that the geocoder finds more than one match.
Each Placemark object is compaxemh address (nicely formatted and capitalized),
AddressDetails, and a Point representing the location of the geocoded address. For an
example of a typical JSON object returned by the getLocations( ) asetletichs a code
examplelease see ti@ogle documentation

6.2Caching Geocodesvith GGeocodeCache

Performance of the geocoder can be improved through the use of the caching functionality
built into GClientGeocoder. This cache stores geocoded responses so that if the same
address is geocoded again, the response will be returned from the cache tia¢her than
Google geocoder. This improves the performance of your application and lessens the
numberof requests sent to the geocoding service. By default, caching is enabled, but can be
turned off by passing a null value to the setCache( ) method on GClientG&auidrg

is controlled through the GGeocodeCache class. A new instance of GGeocileCache
created through the GGeocodeCache( ) constructor which immediatbly iedet( )

method to empty the cache. Addresses can then be placed into the cache with the

put( address,reply) method which stores the given reply under the given adbtesses Ad

can be retrieved from the catim®ugh the get(address) method which returns the reply

stored under the given address. As we mentioned, the reset( ) method purges all addresses
from the current cache.

One of the useful aspects of caching fumality is the ability to ptauild a cache to
account for commonly used addresses in an applidatioexample, if you have an
application that displays common tourist attractions you would warbtdgeeclient
cache containing the geocoded addoesach of the attractionbhis would remove the
need to continually query the Google geocoder for the point of interest.
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6.3HTTP Geocoding Requests

In addition to the GClientGeocoder object you can also access the Maps API geocoder
functionality though HTTP requests. Combined with the XmlIHttpRequest AJAX object,
this gives you the ability to send geocode requests throughiderseripting. A request
should be sent tattp://maps.google.com/mapsép?with the following parameters:

e (- The address that you want to geocode

e Kkeyd Your Google Maps API key

e outputd The format option (xml, kml, json)

For example:

http://maps.google.com/maps/geo?q=21734+Longwood,+San+Antonio+TX&output
=xml&key=ABQIAAAA7 kD1t m22HBF9feCaDPZxQZuc26M5nLyzIhAYOgIOH -
LGKPdxQ6r3IzloZck1InK6eAB02QGYg4Tyg

Il n this case, we have speci fi eadutp. Qpentaur n
web browser and paste the code aboeee into
the XML output returned by an HTTP request to the geocoder. It should look something
like what you see below in Figure 14.

Flle Edit “iew Favorites Tools Help

<N http:#maps.google.com/maps/geo?q-21734+Longwood, -San-+ Antonio + TXGoutput-xmiGkey-ABQIAAAAZ_kD1t_ - Microsoft Internet Explorer p g@]g|
I
L]

GBack M > |£| IEL‘ ;\] /.-‘: Search ‘:1\?’ Favarites @"{ = @ '::‘i

Address @ gen?q=21734+Langwond,+5an+Antonio+TXEoutput=xmiikey=ABQTAKAAT_kD1t_mzZHEF9FeCaDPZxQZucZ6MSnLyzIhaY0gIOH-LGKPd6r3TzinZ okl INkEeARN2QGY Q4T W | Links 2

Google -+ onguoad, San antorio T v || [C Search ~ & | g8 Pk Bhjpoblocked  *% check + 7% LookforMap + fd options &[G 21734 =
Y_’ v P A | SearchWeb ~ &7 5 @' @ = Mail + @My ‘Yahoo! = .Qnswers - éGames - »
http:imaps.google.comimapsig...| | dk Add Tab ﬂ

~
<?uml version="1.0" encoding="UTF-8" 7=

- <kml xmins="http://earth.google.com/kml/2.0">
- =Response>
<name>21734 Longwood, San Antonio TX</name:
- <Status=
<code=200</codes
<request>geocode</request:=
</Status>
- «Placemark:
<address>21734 Longwood, San Antonio, TX 78259, USA</address>
- <addressDetails =mins="urn:oasis:names:tc:iciq:xsdschema:xAL:2.0">
- <Country=
<CountryMameCode=US</CountryMameCoda:
- <hdministrativedreas
<administrativesreaMames>TX</administrativesreaiames
- =Subadministrativesreas
<SubadministrativeareaMame=Bexar</SubasdministrativesreaMlames=
- «localitys
<LocalityName=San Antonio</Localityhame=
- «Thoroughfare>
<ThoroughfareMame=21734 Longwood</ThoroughfareMame:
«</Thoroughfare=>
- <PostalCodes
<PostalCodeMumber=78259</PostalCodeNumbers>
</PostalCodes
=/Locality=
</Subadministrativesreas

&l

e Internet

Figure 15: XML returned by an HTTP request to Google Maps Geocoder
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6.4 Reverse Geocoding

The Google Maps API can also perf reverse geocoding which converts a point location
to an address. This point location is represented in Google Maps as an instance of GLatLng.
This GLatLng instance is passed into the GClientGeocoder.getLoyratieths(d instead
of an address as ycan see in the code example below.

function cetiddrezz{overlay, latlng)l {
if (latlng 1= null) {
address = latlng;
geocoder. getlocations(latlng, showhddress):

}

A JSON object containing the closest addressable location is returned. Please note that in
some cases the nearest address may be quite some distance from the point that was passed
into the method. To plot the adsiseon Google Maps you will need to parse the JSON

object. The response, returned as a JSON object, can then queried for the Placemark and
plotted to the map.

function showiddress(response) {
map. clearfverlays();

if [(lresponse || response.itatus.code = 200) {
alert{"Status Code:™ + response.Status.code):
} else {

place = response.Placenark[0]:

point = new GLatlngiplace.Point.coordinates[1],
place.Point.coordinaces[0]);

matrker = mew GMarker (point):

map, addiver lay (marker) ;

matrker. openInfolindowHrnl |

'<hrorig latlng:</hx' + response.name + '<hri/>' +

'shx=latlng:</b=" + place.Point.coordinates[0] + "," + place.Point.coordinates[l] + '<hr=' +

'<hrBtatus Code:</hx' + response.3tartus.code + '<hrx' +

'<hrftatus Bequest:</bx' + respohnse.3tatus.recquest + '<hrx' +

'<hrhddress:</bx=' + place.address + '<hrx' +

'shrhoouracy:</bx' + place.bddressDetails. hcouracy + '<hrx' +

'shxCountcry code:</b> ' + place.dddressDetails.Country. CountcryllaneCode) ;

To view a reverse geocoding example pkesbéere

Chapter 7:Using AJAX

At this point wedve covered all the major
all important topic; AJAX. AJAX is what makes Google Maps such an attractine platfor

for building interactive web mapping applications. The traditional web mapping application
model works something like thiMost user actions in the interface trigger an HTTP request
back to a web serverhe server does some procesSingtrieving dta, crunching

numbers, talking to various legacy sysiersd then returns an HTML page to the client.
ltds a model adapted from the Webo6s origin
Web good for hypertext dsofevaredpplicanogdanges, s ar i |y
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Jesse, 2005). The traditional approach to web application development makes sense from a
technical point of view, but from a practical standpoint it leaves much to be desired in that it
forces the user to wait while the seceenpletes its processing agitieshes the display

with a new pageAJAX changes this traditional model.

7.1What is AJAX?

AJAX (Asynchronous JavaScript + XML) isnot
working in concert to produce the caliglof creating highly interactive, rich, and
responsive web applications. AJAX incorporates the following technologies:

e standardbased presentation using XHTML and CSS

dynamic display and interaction using the Document Object Model
data interchange andanipulation using XML and XSLT
asynchronous data retrieval using XMLHttpRequest

JavaScript to bind everything together

An AJAX application eliminates the sttdpstartstop nature of interaction on the Web by
introducing an intermedidiy an AJAXengnefi between the user and the server. It
seems like adding a layer to the application would make it lessvesipot the opposite is
true (James, Jesse, 2005)

Instead of loading a webpage, at the start of the session, the browser [baXieagire

i written in JavaScript and usually tucked away in a hidden frame. This engine is
responsible for both rendering the interface the user sees and communicating with the server
on t he userJde nbgeihnael fa.l ITohwes A he wuisaionfos i nt e
happen asynchronouglyindependent of communication with the server. So the user is

never staring at a blank browser window and an hourglass icon, waiting around for the
server to do somethifdames, Jes@905).

7.2XMLHttpRequest

Part of he AJAX equation is the XMLHttpRequest object which is tir@dalccomponent

that makeasynchronous server communication possible. Basically, the XMLHttpRequest
object provides a method for client side JavaScript to make HTTP requests. Even though
theobject is called XMLHttpRequest, this object is not limited to being used just with XML.
It can request or send any type of documen
partial list of what can be accomplished through this object.

o Call sererside scripts withowéfreshinghe page
o This ability alone is a huge benefit for web application interactivity.

o Typically you would call sergate scripts in HTML through forms.
However, forms require a page reload which is not user friendly.

o Callng serveside scripts through XMLHttpRequest allows you to call the
script without refreshing the page.
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e Load and read XML files

o This is important for Google Maps applications because it allows you to read
in points of interest stored in XML files anat ghem to the map without
refreshing the display.

e Make HEAD requests

e Does a URL exist?

Letdbs take a closer | ook at the XMLHttpReq
The GXmIHttp object in the Google Maps API is used to create dmoser
Xm Htt pRequest so youdl |l be using the same

New instances of the XMLHttpRequest class are created in slightly different ways depending
upon the browser. For Safari and Mozilla browsers, the following call creates a new instance
of XMLHttpRequest.

var redq = new XMLHttpRedquest() ;

For | |Eneed o pasrdthe name of the object to the ActiveX constriatorou see
below.

var redq = new ActivekXlObject|("Microsoft.xMLHTTE™):;

In GoogleMaps the GXmIHttp class exports a factory method called GXmIHttp.create( )
that creates a crdswser XmlHttpRequest instacegsou won o6t dishave t o di
between the browser types when creating mapping applications built with Google.

Object Methods
All instances of the XMLHttpRequest object share a list of methods and properties.

Table 1. Common XMLHttpRequest Object Method

Method Description

abort() Stops the current request

getAllResponseHeaders() Returns complete set of headers (labels and values)
string

getResponseHeadd&gaderLabel Returns the string value of a single header label

open(meth8d"URL"[, ayncFldg'userNartje Assigns destination URL, method, and other optional
"passwdi) attributes of a pending request
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send¢ontent Transmits the request, optionally with postable string
DOM object data

setRequestHeaddaié| "valud Assigns $abel/value pair to the header to be sent witt
request

The two most commonly used methods are open( ) and send(). The open() method assigns
a destination URL, method, or other optional attributes of a pending request. Two

required parameters #ne HTTP method you intend for the request (GET or POST) and

the URL for the connection. You will want
retrieval requests and the OPOSTSd met hod w
method is used toansmit the request that you specified in the open( ) method.

Table 2. Common XMLHttpRequest Object Properties

Property Description

onreadystatechange Event handler for an event that fires at every state change

readyState Object status integer:

0 = unnitialized

1 = loading

2 = loaded

3 = interactive

4 = complete
responseText String version of data returned from server process
responseXML DOM-compatible document object of data returned from server process
status Numeric code returned by server, agch04 for "Not Found" or 200 for "OK"
statusText String message accompanying the status code

The readyState property is used inside the onreadystatechange event handler to determine
the status of the request. One of five states can be assigneeadytbate property.

e 0 = uninitialized
e 1 =loading

e 2 =|oaded
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e 3 = interactive
e 4 =complete

The state we are interested in is a value of 4 which indicates that the request is complete and
we now have a response from the server. In addition to checkeaglit&tate property we

also need to check the status or statusText properties to get confirmation that the

transaction completed successfully before performing an operation on thé\ resluiés.

of 0 2 Odfafus propertyt @dkdin the statusTextroperty indicassuccess.

Assuming that we have a readyState vadli@oél a status @0@®we can proceed with

processing the response.

Data returned in the response can be accessed through the responseText or responseXML
properties. The resp@iext property provides only a string representation of the data

while the responseXML property gives us access to data that is returnedamaedell

XML DOM object that can then be parsed using node tree methods and properties.

7.3GXmiHttp

Now thatyou understand the basic functionality provided by the XmIHttpRequest object
wedll examine the GXmlIlHttp class provided
GXmlHttp object is just XmlIHttpRequest in disguise, but with the added benefit of being
crossbrowsr compl i ant . All the methods and pr
with XmIHttpRequest. The only real differenceishowyoe at e t he i nst ancé
below.

rar redquest = GmlHCtp.create();

This line of code is used to create a cross browser compliant instanceltpRéguest
which can then access the methods and properties we detailed above.

GXmlHttp is used in Google Maps applications primarily to read XML files containing
points of interest that need to bethatl ott ed
will show you how to take advantage of this class.

For this example, assume that you have an XML file containing points of interest defined by
their latitude/longitude coordinates. This example contains only a very small amount of
data, but in a e application you would probably include many other data attributes beyond
just the coordinates. Assume that you have an XMhlfédd data.xnsbntaining the

following data stored on your web server:

<markers:-
marker lat="30,5855976" lng="-96,973604" =
marker lat="30,5855518" lng="-96,.973311" /=
Lmarker lat="30,5856545" lng="-96, 2906677 /=
Lmarker lat="30,5856777" lng="-96,9904017 =
</markers>

Now, | et s cr eat e,dawnlodiandsdaditimecXkIL fite fand@émploHt t p
these coordinates on a map.
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rar request = GmlHCtp.create():
request.open('GET', 'data.xml', true);
request.onreadystatechange = functiond) {
if {(redquest.readyitate == 4) {
if {(recuest.status == Z00) §
var xmllhoc = requezt.responsexML;
var markerzs = HmnlDoc.documentElement. getElenentsByTagNane ("marker™) »
for (var i = 0; i < markers.length; i+ {
rar point = new GPoint{parseFloat{markers[i].getittribute{"lng”)},
parseFloat{markers[i] . getdttribute{"lat™)}}
var marker = mew GMarker{point):
wap. add0verlay{marker) ;
}
}
}

}
request. send{null) ;

The first line of code simply creates a cross browser instance of XMLHttpRequest. We then
use the open(6Getd6, O6data.xmld, true) met
request . Note that since we are request:
that you need to send data to the server
parameter (data.xml) specifies the file that we are going to open, and tharttetdrpar

(true) flags this as an asynchronous request. In other wordsngrotdissicode will

continue once the send( ) method is called. A value of false in this parameter would hold up
processing of the code until the request/response cycle isteonipkhe third line of code

we set the onreadystatechange event handler equal to a function that will be called when the
readyState property changes. Wedre reall
that the request is complated wenow have a response from the ser@erce the

readyState code is set to a val@eok then do a second test to ensure that the request

was successful, and this is indicated by a v&0&0f the request.status property. At this

point we know tht the request has been received and a valid response has been returned. In
this case since wedOve requested an XML fi
property to get an instance of the XML DOM object. Once we have this object we can use
gdElementsByTagName to return an array of markers which we then parse and plot on a
Google Map similar to Figuré 1
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Figure 16: Markers Created from XML File

7.4GDownloadUrl Function

The @ ownloadUr( ) functionprovidesa convenient way to retrievieesource identified
by a URL.Typically this function is used to fetch the contents of-XMarformatted text
file. For instance, 1 f you frequently wuse
possible to export tabular data as a comma deliextdite (.csv). You could then use
GDownloadUrl to read this file. In addition to GDownloadUrl you will also neezhte

a separate function that processes the file that has been downloaded by GDownloadUrl.
The following code shows how you woualll GDownloadUrl to download a comma
delimited file called test_points.txt, process the file, and plot each of the points on a map.

4C
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processPoints = function{doc) {

lines = duc.split{"%d"};
for {(wvar i=0; i<lines.length; i++) {
if (lines[i].length = 1)

parts = lines[i].splic{™,"}:

var lat = parseFloat{parts[0])}:
var lng = parseFloat{partz[1]}:
var html = parts[Z]:

rar label parts[3]:

Tar point new GLatLng{lat,lng):

var marker = createMarker({point,lahel html}):;
nap.addliverlay{marker) ;

}
}

document. getElenentEyId{"sidebar™) . innerHTHL = =zidebar html:
}

Ghovmloadlrl{"test_points.txt”, processPoints):

The file is read asynchronously and the data is passed into the specified function as one long
text string.GdownloadUruses an XmlIHttpRequest object to execute the request.

Chapter 8: Debugging Code in Google Maps

The Google Maps API provides a Glotgsghat contains some static methods that allow
you to write log messages to a log wirglimdar to whatou see inigure 17 This enables
basic debuggiraj your code through the ability to write debug messages.

The first call to a GLog method opens a div (called the log window here) anchored to the
lower left corner of the browser window. At the top of the log wirsdawtle bar with two

action links. The clear link will erase all messages from the log windows. The close link will
close the log window. The log window will not reopen after it has been closed.

The main part of the log window is a scrolling textrdre®e messages and timestamps are
displayed. The window scrolls to display the most recently written message. The text in this
area is selectable, so it can be copied to save the log.
The following methods are available on the GLog namespace:

o write(tex}

0 writes a text message into the log window.

o writeUrl(url)
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writes a hyperlink to the URL into the log window. You can cliciclstfbr ctd
click the URL to open the link in this or another window or tab.

e writeHtml(html)

0 writes a fragment of htn@xt into the log window.
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Figure 17: GLog Window

This simple log window was created with the following line of code:

GLog.write{"Test message™) ;

Chapter 9: Transportation Features

The Google Maps API has recently seen the addition oheanteansportation related
features ifading traffic overlays and driving directions.
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9.1 Traffic Overlays

The GTrafficOverlay object, which implements the GOverlay interface, is used to display
traffic information for more than 30 major U.S. cities in the form ofamaled polyline

data thatepresents the current traffic speeds of major highways in theséareais

traffic information to your map using t&lap2.addOverlayf)ethod GTrafficOverlay

has two methodside()andshow() for toggling display of the traffic overlay.

wvar mwap:
var trafficInfo = new GTrafficirwrerlav() :
function onLoad() {

map = new GMaps (docuwent.getElementByIdTmap™) ) ;

map.setCenter (new GLatlng (49.4%6675, -102.65625), 3):
map.addCrverlayitrafficInfo)
B

(48]
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Figure 18: Google Maps Traffic Conditions

9.2 Dniving Directions

Driving direction functionality is provided through tiEr€ctionsobject and the

supporting GStep and GRoute objects. GDirections is used to query for driving directions
and display the results @ map and/or text panel. The returned information can include a
mapwith polyline routeand/or textual information. Requests for directions can be either a
guery string (0Austin, TX (eg. "4D.21R8A s, TX0)
73.96725% 41.9431887.770677")Here is a code example of the former:
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