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Foreword

In the Beginning. ..

In the history of the Internet, 2005-2006 will be remembered as the year when online mapping
finally came of age. Prior to 2005, MapQuest and other mapping services allowed you to look
up directions, search for locations, and map businesses, but these searches were limited, usu-
ally to the companies the services had partnered with, so you couldn't search for any location.
On February 8, 2005, Google changed all that. As it does with many of its services, Google qui-
etly released the beta of Google Maps to its Labs incubator (http://1labs.google.com) and let
word-of-mouth marketing promote the new service.

By all accounts, Google Maps was an instant hit. It was the first free mapping service to
provide satellite map views of any location on the earth, allowing anyone to look for familiar
places. This started the “I can see my house from here” trend, and set the blogosphere abuzz
with links to Google Maps locations around the world.

Like other mapping services, Google Maps offered directions, city and town mapping,
and local business searches. However, what the Google Maps engineers buried within its
code was something that quickly set it apart from the rest. Although unannounced and pos-
sibly unplanned, they provided the means to manipulate the code of Google Maps to plot
your own locations. Moreover, you could combine this base mapping technology with an
external data source to instantly map many location-based points of information. And all of
this could be done on privately owned domains, seemingly independent of Google itself.

At first, mapping “hackers” unlocked this functionality, just as video gamers hack into
games by entering simple cheat codes. They created their own mapping services using Google
Maps and other sources. One of the first these was Housingmaps . com, which combined the
craigslist.org housing listings with a searchable Google Maps interface. Next came Adrian
Holovaty’s chicagocrime.org, which offered a compelling way to view crime data logged by the
Chicago Police Department. These home-brewed mapping applications were dubbed “hacks,”
since Google had not sanctioned the use of its code in external domains on the Web.

The major change came in June 2005, when Google officially introduced the Google Maps
API, which is the foundation for this book. By releasing this API, Google allowed programmers
the opportunity to build an endless array of applications on top of Google Maps. Hundreds of
API keys were registered immediately after the announcement, and many sites integrating
Google Maps appeared within days. The map mashup was born.

The Birth of the Google Maps Mania Blog

The Google Maps labs beta site had been public for barely a month when I tried it for the first
time. I was fascinated. While combing through the blogosphere looking for more information,
I started to see a trend toward Google Maps hacks, how-to sites, Firefox extensions, and web-
sites indexing specific satellite images. I thought that others could benefit from an aggregation
of all of these ideas into one themed blog. Thus, my Google Maps Mania blog was born.
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Google Maps Mania is more accurately described as a “meta-site,” as host Leo Laporte pointed
out when I was a guest on his NPR G4techTV radio show in November 2005.
April 13, 2005, saw these as my first posts:

Title: Google Maps Mania

If you're like me you were absolutely floored when Google came out with the Google
Maps service. Sure, it’s just another mapping service. Until you realize it’s full potential.
The ability to toggle between regular street/road maps and a satellite view is unreal. I've
started to see a lot of buzz around the blogging community about Google Maps so I've
decided to help you keep up with the Google Maps related sites, blogs and tools that are
cropping up. Stay tuned.

Title: Google Sightseeing

The first Google Maps related site of note is Google Sightseeing. This blog tracks interest-
ing satellite shots as submitted by its visitors, then organizes them by interest area like
buildings, natural landmarks and stadiums. It’s a pretty nifty site. Google Sightseeing even
posted my suggestion of Toronto’s Rogers Centre (Skydome) and the CN Tower!

Title: Flickr Memory Maps

Here’s a Flickr group that took off fast. Memory Maps is a Flickr group that contains maps
with captions describing memories they have of those areas or specific notes about differ-
ent areas. Kind of cool.

Title: Make your own multimedia Google map

Google Blogoscoped tipped me off on this link. Seems Engadget has a page which gives
some pretty good directions on how to create your own annotated multimedia Google
map. There is some pretty serious direction here which includes inserting pictures and
movies from the annotations. I'd like to see an example of this.

Title: My GMaps

myGmaps enables you to create, save and host custom data files and display them with
Google Maps. Create push-pin spots on any map of your choice. Mark your house, where
an event will be held, or the route of a fun-run as a few examples. Then you can publish
the map that you've created to your own website.

These postings represented an interesting cross-section of the ideas, concepts, and web-
sites that I had come across in the two short months since Google Maps came to the Web. In
the year between the start of Google Maps Mania and the release of the second-generation API
(which this book is based on) in April 2006, I have made over 900 posts and attracted more than
6,000 daily readers to the blog, including the architects of the AP1 itself. I've been Slashdotted,
Dug (at Digg), and linked to from the New York Times site, as well as the sites of hundreds of
other mainstream papers and magazines. In June 2006, Google arranged for my entire family to
travel across the country so I could speak at the Google Geo Developer Day in advance of the
Where 2.0 conference.
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So many interesting mashups have been created using the Google Maps API that it’s
becoming impossible to keep up with all of them. I liken this to the early days of the Web when
search directories began to manually catalog new web pages as they came online. The volume
of new sites quickly became too huge to handle manually, and Google itself was born.

You can see why the Google Maps API offers the key for the next killer apps on the Web. It
has been the missing link to take the Web to the next level.

This book will provide you the means to take part in this evolution of the Web. I hope to be
posting about the interesting and unique map creations that you build after reading this book.
Your creations will inspire others to do similar things, and together, we will continue to grow
the Internet, one mapping application at a time. Let me know if you build something cool!

Mike Pegg
Google Maps Mania (http://www.gmapsmania.com)
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CHAPTER 1

Introducing Google Maps

It’s hard to argue that Google Maps hasn’t had a fundamental effect on the mapping world.
While everyone else was still doing grainy static images, Google developers quietly developed
the slickest interface since Gmail. Then they took terabytes of satellite imagery and road data,
and just gave it all away for free.

We're big fans of Google Maps and excited to get started here. We've learned a lot about
the Google Maps API since it was launched, and even more during the time spent writing and
researching for this book. Over the course of the coming chapters, you're going to move from
simple tasks involving markers and geocoding to more advanced topics, such as how to acquire
data, present many data points, and provide a useful and attractive user interface.

Alot of important web technologies and patterns have emerged in parallel with the Google
Maps API. But whether you call it Ajax or Web 2.0 is less important than what it means: that
the little guy is back.

You don't need an expensive development kit to use the Google Maps API. You don't need
a computer science degree, or even a lot of experience. You just need a feel for what’s important
data and an idea of what you can do to present it in a visually persuasive way.

We know you're eager to get started on a map project, but before we actually bust out the
JavaScript, we wanted to show you two simple ways of creating ultra-quickie maps: using KML
files and through the Wayfaring map site.

Using either of these approaches severely limits your ability to create a truly interactive
experience, but no other method will give you results as quickly.

KML: Your First Map

The map we're working on here is actually Google Maps itself. In June 2006, Google announced
that the official maps site would support the plotting of KML files. You can now simply plug
a URL into the search box, and Google Maps will show whatever locations are contained in the
file specified by the URL. We aren't going to go in depth on this, but we’ve made a quick exam-
ple to show you how powerful the KML method is, even if it is simple.

Note KMmL stands for Keyhole Markup Language, which is a nod to both its XML structure and Google
Earth’s heritage as an application called Keyhole. Keyhole was acquired by Google late in 2004.




CHAPTER 1 I INTRODUCING GOOGLE MAPS

We created a file called toronto.kml and placed the contents of Listing 1-1 in it. The paragraph
blurbs were borrowed from Wikipedia, and the coordinates were discovered by manually find-
ing the locations on Google Maps.

Listing 1-1. A Sample KML File

<?xml version="1.0" encoding="UTF-8"?>
<kml xmlns="http://www.google.com/earth/kml/2">
<Document>
<name>toronto.kml</name>
<Placemark>
<name>CN Tower</name>
<description>The CN Tower (Canada's National Tower, Canadian National Tower),
at 553.33 metres (1,815 ft., 5 inches) is the tallest freestanding structure on land.
It is located in the city of Toronto, Ontario, Canada, and is considered the
signature icon of the city. The CN Tower attracts close to two million visitors
annually.

http://en.wikipedia.org/wiki/CN_Tower</description>
<Point>
<coordinates>-79.386864,43.642426</coordinates>
</Point>
</Placemark>
</Document>
</kml>

In the actual file (located at http://googlemapsbook.com/chapter1/kml/toronto.kml),
we included two more Placemark elements, which point to other well-known buildings in
Toronto. To view this on Google Maps, paste that URL into the Google Maps search field. Alter-
natively, you can just visit this link:

http://maps.google.com/maps ?f=g8hl=en8qg=http://googlemapsbook.com/chapter1/kml/
toronto.kml

You can see the results of this in Figure 1-1.
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Figure 1-1. A custorn KML data file being displayed at maps.google.com

Now, is that a quick result or what? Indeed, if all you need to do is show a bunch of locations,
it’s possible that a KML file will serve your purpose. If you're trying to link to your favorite fish-
ing spots, you could make up a KML file, host it somewhere for free, and be finished.

But that wouldn'’t be any fun, would it? After all, as cool as the KML mapping is, it doesn'’t
actually offer any interactivity to the user. In fact, most of the examples you'll work through in
Chapter 2 are just replicating the functionality that Google provides here out of the box. But
once you get to Chapter 3, you'll start to see things that you can do only when you harness the
full power of the Google Maps API.

Before moving on, though, we’ll take a look at one other way of getting a map online
quickly.

Wayfaring: Your Second Map

A number of services out there let you publish free maps of quick, plotted-by-hand data. One
of these, which we'll demonstrate here, is Wayfaring.com (Figure 1-2). Wayfaring has received
attention and praise for its classy design, community features (such as commenting and shared
locations), and the fact that it’s built using the popular Ruby on Rails framework.
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Figure 1-2. Wayfaring.com home page

Wayfaring is a mapping service that uses the Google Maps API and allows users to quickly
create maps of anything they would like. For example, some people have made maps of their
vacations; others have identified interesting aspects of their hometown or city. As an example,
we’'ll walk you through making a quick map of an imaginary trip to the Googleplex, in Moun-
tain View, California.

Point your browser at http://www.wayfaring.com and follow the links to sign up for an
account. Once you've created and activated your account, you can begin building your map.
Click the Create link.

Adding the First Point

We'll start by adding the home airport for our imaginary journey. In our case, that would be
Pearson International Airport in Toronto, Ontario, Canada, but you could use the one closest
to you. Since Pearson is an international location (outside the United States), we need to drag
and zoom the map view until we find it. If you're in the United States, you could use instead
the nifty Jump To feature to search by text string. Figure 1-3 shows Pearson nicely centered
and zoomed.
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Figure 1-3. Lester B. Pearson International Airport, Toronto, Ontario

Once you've found your airport, you can click Next and name the map. After clicking
ahead, you should be back at the main Map Editor screen.

Select Add a Waypoint from the list of options on the right. You'll be prompted to name
the waypoint. We'll call ours “Lester B Pearson International Airport.” However, as we type, we
find that Wayfaring is suggesting this exact name. This means that someone else on some other
map has already used this waypoint, and the system is giving us a choice of using their point
or making one of our own. It’s a safe bet that most of the airports you could fly from are already
in Wayfaring, so feel free to use the suggested one if you would like. For the sake of complete-
ness, we'll quickly make our own. Click Next to continue.

The next two screens ask you to tag and describe this point in order to make your map
more searchable for other members. We'll add the tags “airport Toronto Ontario Canada” and
give it a simple description. Finally, click Done to commit the point to the map, which returns
you to the Map Editor screen.

Adding the Flight Route

The next element we're going to add to our map is a route. A route is a line made up of as
many points as you would like. We'll use two routes in this example. The first will be a straight
line between the two airports to get a rough idea of the distance the plane will have to travel to
get us to Google’s headquarters. The second will be used to plot the driving path we intend to
take between the San Francisco airport and the Googleplex.

To begin, click Add a Route, name the route (something like “airplane trip”), and then
click your airport. A small, white dot appears on the place you clicked. This is the first point on
your line. Now zoom out, scroll over to California, and zoom in on San Francisco. The airport
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we'll be landing at is on the west side of the bay. Click the airport here, too. As you can see in
Figure 1-4, a second white dot appears on the airport and a blue line connects the two points.
You can see how far your flight was on the right side of the screen, underneath the route label.
Wow, our flight seems to have been over 2000 miles! If you made a mistake and accidentaily
clicked a few extra times in the process of getting to San Francisco, you can use the Undo Last
option. Otherwise, click Save.

Figure 1-4. Our flight landing at San Francisco International Airport

Adding the Destination Point

Now that you're in San Francisco, let’s figure out how to get to the Googleplex directly. Click
Add a Waypoint. Our destination is Google, so we've called the new point “The Googleplex”
and used the address box feature to jump directly to 1600 Amphitheatre Pky, Mountain View,
CA 94043. Wayfaring is able to determine latitude and longitude from an address via a process
called geocoding, which you'll be seeing a lot more of in Chapter 4.

To confirm you're in the right place, click the Sat button on the top-right corner of the
map to switch it over to satellite mode. You should see something close to Figure 1-5.
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Figure 1-5. The Googleplex

Excellent! Save that waypoint.

Adding a Driving Route

Next, let’s figure out how far of a drive we have ahead of us. Routes don't really have a starting
and ending point in Wayfaring from a visual point of view, so we can start our route from the
Googleplex and work our way backwards. Switch back into map (or hybrid) mode so you can
see the roads more clearly. From the Map Editor screen, select Add a Route and click the point
you just added. Use 10 to 20 dots to carefully trace the trip from Mountain View back up the
Bayshore Freeway (US Highway 101) to the airport. By our tracing, we end up with about 23
miles of fun driving on this California highway, as shown in Figure 1-6.
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Figure 1-6. The drive down the Bayshore Freeway to the Googleplex

That’s it. You can use the same principles to make an annotated map of your vacation or
calculate how far you're going to travel, and best of all, it’s a snap to share it. To see our map
live, visit http://www.wayfaring.com/maps/show/17131.

Of course, since this is a programming book, you're probably eager to dig into the code
and make something really unique. Wayfaring may be nice, but the whole point of a mashup is
to automate the process of getting a ot of data combined together.

BTip Mashup is a term that originates from DJs and other musicians who create new compositions by
“mashing” together samples from existing songs. A classic example of this is The Grey Album, which joins
the a capella versions of tracks from Jay-Z's The Black Album with unauthorized clips from The White
Aibum, by The Beatles. In the context of this book, mashup refers to the mashing of data from one source
with maps from Google.

What’s Next?

Now that these examples are out of the way, we hope you're eager to learn how to build your
own mashups from the ground up. By the end of Part 1 of this book, you’ll have the skills to do
everything you've just done on Wayfaring (except the route lines and distances, which are cov-
ered in Chapter 10) using JavaScript and XHTML. By the book’s conclusion, you'll have learned
most of the concepts needed to build your own Wayfaring clone!
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So what exactly is to come? We've divided the book into three parts and two appendixes.
Part 1 goes through Chapter 4 and deals with the basics that a hobbyist would need to get started.
You'll make a map, add some custom pins, and geocode a set of data using freely available
services. Part 2 (Chapters 5 through 8) gets into more map development topics, like building
a usable interface, dealing with extremely large groups of points, and finding sources of raw
information you may need to make your professional map ideas a reality. Part 3 (Chapters 9
through 11) dives into advanced topics: building custom map overlays such as your own info
window and tooltip, creating your own map tiles and projections, using the spherical equations
necessary to calculate surface areas on the earth, and building your own geocoder from scratch.
Finally, one appendix provides a reference guide to the Google Maps version 2 API, and another
points to a few places where you can find neat data for extending the examples here, and to
inspire your own projects.

We hope you enjoy!

1



CHAPTER 2

Getting Started

In this chapter, you'll learn how to create your first Google map project, plot some markers,
and add a bit of interactivity. Because JavaScript plays such a central role in controlling the
maps, you'll also start to pick up a few essentials about that language along the way.

In this chapter, you'll see how to do the following:

¢ Get off the ground with a basic map and a Google Maps API key.
¢ Separate the map application’s JavaScript functions, data, and XHTML.
¢ Unload finished maps to help browsers free their memory.

¢ Create map markers and respond to clicks on them with an information pop-up.

The First Map

In this section, you'll obtain a Google Maps API key, and then begin experimenting with it by
retrieving Google’s starter map.

Keying Up

Before you start a Google Maps web application, you need sign up for a Google Maps API key.
To obtain your key, you must accept the Google Maps API Terms of Use, which stipulate, among
other things, that you must not steal Google’s imagery, obscure the Google logo, or hold Google
responsible for its software. Additionally, you're prevented from creating maps that invade pri-
vacy or facilitate illegal activities.

Google issues as many keys as you need, but separate domains must apply for a separate
key, as each one is valid for only a specific domain and subdirectory within that domain. For
your first key, you'll want to give Google the root directory of your domain or the space in which
you're working. This will allow you to create your project in any subdirectory within your domain.
Visit http://www.google.com/apis/maps/signup.html (Figure 2-1) and submit the form to get
your key. Throughout this book, nearly all of the examples will require you to include this key
in the JavaScript <script> element for the Google Maps API, as we're about to demonstrate in
Listing 2-1.
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